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Grayscale transrectal ultrasonographic prostate biopsy using local anesthesia 
remains the standard approach to the definitive diagnosis of prostate cancer. 
Careful patient evaluation and preparation are essential to maximize the results 
and minimize the complications of the biopsy procedure. 
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Bladder cancer is extremely common in the United States and extremely costly 
because of the high cost of surveillance. In some patients, office-based surveillance 
may be a safe, cost-reducing alternative. This article attempts to identify ideal 
candidates and highlights surveillance strategies that can be employed in an 
office-based setting. 
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As hospital resources are becoming strained, ambulatory surgical centers and 
day hospitals are being increasingly utilized. For the urologist, a working knowl- 
edge of local anesthetics and conscious sedation protocols are important, as 
many surgical kidney-stone procedures can be performed without general 
anesthetic. With any anesthesia, the key goal is to maximize patient comfort while 
minimizing respiratory depression and avoiding prolonged sedation. When using 
these medications, a working knowledge of emergency reversal, ventilation (bag 
mask/laryngeal mask airway/intubation), and cardiopulmonary resuscitation is 
recommended. 
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This article describes office-based surgery and office-based anesthesia (OBA), 
including the safe setup of OBA and safety concerns regarding OBA. Also discussed 
are the preoperative selection and workup of a patient undergoing OBA, anesthetic 
options, the prevention and treatment of postoperative nausea, vomiting, and pain, 
and planning for safe discharge. 
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Erectile dysfunction (ED) impacts more than 50% of men older than 40 years; 
Peyronie disease (PD) affects up to 10% of men, with an adverse impact on normal 
sexual function and overall well-being. ED can also be the first sign of other under- 
lying disease. The office-based evaluation of ED and PD is the first step in the 
management of these devastating conditions of men’s health. New and exciting 
nonsurgical therapies are now available to help treat these conditions and restore 
sexual function and quality of life. 
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The purpose of this article is to update urologists on contemporary indications and 
techniques for adult urodynamic testing. The discussion includes examples of spe- 
cific clinical questions and appropriate urodynamic testing techniques to address 
these questions. It includes quality control measures and examples of testing pitfalls 
with troubleshooting methods. 
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Matthew D. Rogers and Peter N. Kolettis 


This article is intended to familiarize the surgeon with all aspects of vasectomy 
including preoperative counseling, anesthetic techniques, surgical techniques, 
postoperative follow-up, and postvasectomy semen analysis. The latest literature 
regarding the complication rates and failure rates of various vas occlusion tech- 
niques is also discussed. 
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This article describes sperm retrieval procedures that may be performed in an office 
setting. Indications for sperm retrieval, preprocedural preparation, and anesthetic 
considerations are discussed. Vasal sperm aspiration, percutaneous epididymal 
sperm aspiration, microsurgical epididymal sperm aspiration, testicular sperm aspi- 
ration, conventional, and microdissection testicular sperm extraction are reviewed. 
Success and complication rates as well as factors that may influence success 
(histopathology, cancerous cause, Klinefelter syndrome, Y microdeletions, varico- 
cele, and hormone administration) are reviewed. 
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Ravi Kacker, Aaron Lay, and Anurag Das 


Overactive bladder (OAB) is commonly encountered in urologic practice. Treatment 
algorithms begin with conservative therapy and pharmacotherapy with antimuscar- 
inics. Some patients do not receive adequate relief from these methods or they do 
not tolerate side effects from pharmacotherapy. A test stimulation for sacral neuro- 
modulation and percutaneous tibial nerve stimulation are office-based techniques 
that are commonly used as the next step in the algorithm of care in patients with 
OAB. These techniques are efficacious and approved by the Food and Drug Admin- 
istration for treatment of overactive bladder and its associated symptoms. 
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Infusion Therapy and Implantables for the Urologist 


Jennifer Rothschild, lan M. Thompson Ill, Raoul S. Concepcion, and Neal D. Shore 


The specialty of urology has historically adapted to the changing health care envi- 
ronment. Urologists have been quick to adopt new technology, new therapeutics, 
and devices to render state-of-the-art patient care with improved clinical outcomes. 
The busy urology practice is now in the position to deliver many novel and unique 
therapies across multiple disease states. As a result, clinicians can provide state- 
of-the-art care in a clinic setting and potentially reduce the overall costs of health 
care delivery. This article reviews some of these potential new opportunities avail- 
able to the practicing urologist. 


Coding for Urologic Office Procedures 


Robert A. Dowling and Mark Painter 


This article summarizes current best practices for documenting, coding, and billing 
common office-based urologic procedures. Topics covered include general princi- 
ples, basic and advanced urologic coding, creation of medical records that support 
compliant coding practices, bundled codes and unbundling, global periods, 
modifiers for procedure codes, when to bill for evaluation and management services 
during the same visit, coding for supplies, and laboratory and radiology procedures 
pertinent to urology practice. Detailed information is included for the most common 
urology office procedures, and suggested resources and references are provided. 
This information is of value to physicians, office managers, and their coding staff. 


Office-Based Behavioral Therapy for Management of Incontinence and Other Pelvic 
Disorders 


Diane K. Newman and Alan J. Wein 


According to evidence-based research and guidelines, behavioral interventions are 
effective and are recommended as first-line office-based treatment for incontinence 
and other pelvic disorders. These interventions are aimed at improving symptoms 
through education on healthy voiding habits and lifestyle modifications. Bladder 
training techniques are included, which involve progressive voiding schedules 
together with relaxation and distraction for urgency suppression as well as, pelvic 
floor muscle strengthening to prevent urine leakage, control urgency, and improve 
bladder emptying. This article presents the model for providing these treatments 
in urologic practice and details specifics of each intervention, including education 
guides for patients. 


Office-Based Ultrasound for the Urologist 


Martha K. Terris and Zachary Klaassen 


Index 


This article presents an overview of the techniques and indications for office-based 
ultrasound for the clinical urologist. Discussion includes renal, bladder, scrotal, 
penile Doppler, and prostate ultrasonography and a review of the pertinent literature 
and images for each anatomic location. 
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Transrectal Prostate Biopsy 


Mohamed T. Ismail, MD®?, Leonard G. Gomella, mD®* 
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KEY POINTS 


[Grayscale transrectal ultrasound (TRUS)-guided prostate biopsy using local anesthesia remains the 
standard approach to the definitive diagnosis of prostate cancer. 
[Careful patient evaluation and preparation are essential to maximize the results and minimize the 


complications of the biopsy procedure. 


[Jmage guided enhancement for prostate biopsy allows for better visualization and their role in the 


diagnosis is evolving. 


INTRODUCTION 


Prostate cancer (PCa) is the most common neo- 
plasm in the Western hemisphere, and the inci- 
dence is still increasing." Screening, detection, 
and diagnosis of PCa are currently based on 
serum prostate-specific antigen (PSA) level; digital 
rectal examination (DRE) and transrectal ultra- 
sound (TRUS}guided systemic biopsies. Although 
there is intense controversy concerning PCa 
screening, when a decision is made to perform a 
diagnostic prostate biopsy (PB), TRUS is the 
preferred and standard-of-care technique. 
TRUS has many advantages over other medical 
imaging modalities. The lack of ionizing radiation, 
low cost, and the proximity of the prostate to the 
rectal wall resulted in TRUS being the most 
commonly used prostate imaging modality. After 
the initial introduction of the sextant PB technique 
proposed by Hodge, little refinement of the tech- 
nique was carried out until Stamey? suggested 
directing the biopsies more laterally. It was then 
recognized that even lateral sextant biopsies could 
miss up to 30% of cancers, because more 
extended biopsy schemes result in higher cancer 
detection rates.4° As defined by the National 


Disclosures: The authors have nothing to disclose. 


Comprehensive Cancer Network (NCCN), an 
extended PB (EPB) is essentially a sextant tem- 
plate with at least 4 additional cores from the 
lateral peripheral zones as well as biopsies 
directed to lesions found on palpation or imaging.® 
Little controversy exists in the urologic community 
regarding the usefulness of EPB compared with 
sextant biopsy in increasing the detection rate of 
PCa. 


INDICATIONS 


PB is indicated when there is suspicion of ad- 
vanced or metastatic PCa based on factors such 
as bony metastasis or pelvic/retroperitoneal aden- 
opathy or suggestive symptoms. More commonly, 
the decision to perform PB has been traditionally 
based on abnormal DRE or increased PSA level. 
Abnormal DRE usually indicates an initial PB irre- 
spective of PSA level. In the Washington PCa 
screening study,’ 14% of the cancers were diag- 
nosed by DRE alone. Among those patients who 
underwent radical prostatectomy (RP) based on 
abnormal DRE, 20% were non-organ confined 
and 20% had a Gleason score of 7 or greater. 
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The debate regarding the pros and cons of PSA- 
based screening continues and is beyond the 
scope of this review.®° If a patient opts for PSA- 
based screening, there is no absolute cutoff for 
PB (Table 1). Most sources recommend repeating 
an abnormal PSA value before making the decision 
to perform PB with anormal DRE, and there is gen- 
eral agreement that PSA higher than 4 is sugges- 
tive of the presence of PCa for a biopsy. A PSA 
threshold of 2.6 ng/mL doubles cancer detection 
rates in men younger than 60 years with little loss 
in specificity.1° There are several other factors to 
consider in proceeding to biopsy, potentially 
including PSA velocity, % free PSA, PSA density 
(PSAD), age, family history, ethnicity, and comor- 
bidities. The NCCN recommends the use of a 
PSA velocity of 0.35 ng/mL/y or greater as indica- 
tion for biopsy in men with PSA 2.5 ng/mL or 
less. In addition, the group recommends the use 
of % free PSA as alternative indication of initial 
biopsy, with the intention of avoiding unnecessary 
biopsies. The % free/total PSA ratio can be used 
to indicate biopsy if less than 10%, consider PB in- 
termediate if between 10% and 25%, and no PB if 
greater than 25%. PSAD and age-referenced PSA 
have been investigated but are controversial.® 
Recent data from the dutasteride REDUCE (reduc- 
tion by dutasteride of prostate cancer events) che- 
moprevention trial again confirmed that family 
history is a significant risk factor for cancer." 
Several researchers found that African American 


Table 1 
Summary of some major organizations recommendations for PSA cutoff for initial biopsy 


race remains an independent predictor of PCa 
detection in men undergoing initial PB. 1213 

Newer tests such as kallikrein markers in blood, 
genomics, proteomics, and a variety of urinary 
markers such as PCA3 and TMPRSS2-ERG 
remain under investigation to aid in the decision 
making for PB.'* Box 1 lists the factors to be 
considered as an indication for PB. 

Predictive models have been developed to 
reduce unnecessary biopsies and still detect 
most clinically important cancers and are available 
on the Internet. The finasteride-based PCa 
Prevention Trial model (http://deb.uthscsa.edu/ 
URORiskCalc/Pages/uroriskcalc.jsp) uses vari- 
ables such as PSA, age, family history, race, 
DRE, and previous negative biopsy.'® The Euro- 
pean Randomized Study of Screening for PCa 
(ERSPC}based model has several calculators 
(http://www. prostatecancer-riskcalculator.com/) 
that rely on additional items such as TRUS- 
estimated prostate volume and the presence of 
hypoechoic lesions. Other indications for PB 
include as a part of an active surveillance (AS) pro- 
tocol'* and in the evaluation of recurrence after 
local radiation therapy.'” 


PATIENT PREPARATION 


A complete history and physical examination, uri- 
nalysis and culture, and PSA determination are 
mandatory before a PB. Attention to any anorectal 


Organization 


American Urological Association 
PSA best practice statement: 2009 
update 


NCCN guideline version 2012 


European Association of Urology 
guidelines on prostate cancer, 
2012 update 


National Institute for Health and 
Clinical Excellence, UK clinical 


guideline 58, prostate cancer 2008 


Australian Cancer Network 
Localized prostate cancer: a guide 


for men and their families in 2010 


Canadian Urological Association 
PSA screening: The Canadian 
perspective 


PSA Cutoff 


No longer recommending 
a single cutoff 


PSA [2.5 ng/mL and PSA velocity 

[0.35 ng/mLly 

PSA 2.6-4.0 ng/mL 

PSA [4.0 ng/mL especially if free 
PSA [0% 


No longer recommending 
a single cutoff 

For young men, PSA values 
<2-3 ng/mL are often used 


No longer recommending 
a single cutoff 


No longer recommending 
a single cutoff 


No longer recommending 
a single cutoff 


Reference 
http://AUAnet.org 


http://www.nccn.org 


http:/Wwww.uroweb.org 


http:/www.nice.org 


http://www.cancer.org.au 


http://www.cua.org 


Seer be considered as an indication for PB 
DRE 

PSA value 

PSA velocity 

% Free PSA 

Family history 

Race 

PSAD 

Comorbidities 


Kallikrein markers, genomics, and proteomics 
PCA3 and TMPRS@-ERG 


disease that may interfere with the probe or 
needle insertion should be noted. The use of 
low-dose aspirin does not seem to increase 
bleeding and should be continued if deemed 
medically necessary. Oral anticoagulants should 
be stopped 5 days before the biopsy and low- 
molecular-weight heparin bridging used if medi- 
Cally indicated. 

The use of rectal enema to reduce infectious 
complications is contentious, with 81% of urolo- 
gists in the United States using an enema in prep- 
aration for a TRUS biopsy.’® Several studies 
showed that the risk of infectious complications 
is lower if a rectal enema is used.'®:7° In a large 
study from Korea, infectious complications devel- 
oped in 1.3% of patients who had rectal prepara- 
tion, but in 9.5% of those who did not.2' In 
another nonrandomized Korean study,2* the use 
of a povidone-iodine suppository before biopsy 
markedly reduced infectious complications. 

However, a study by Carey and Korman?? re- 
ported that enema before biopsy provides no sig- 
nificant advantage in clinical outcome. Moreover, 
in a recent study from Canada,” rectal cleansing 
with povidone-iodine before TRUS biopsy did not 
significantly reduce the risk of infectious complica- 
tions. Box 2 lists the factors to consider before 
a PB. 


ANTIBIOTIC PROPHYLAXIS 


Infectious complications associated with TRUS 
biopsies are a growing concern. More frequent 
complications are being observed,?°7© and the 
rate of resistance to commonly used antibiotics 
is increasing.2”78 Infectious complications related 
to TRUS biopsy range from transient fever to uri- 
nary tract infection (UTI), sepsis, and possible 
death. The rate of sepsis after TRUS biopsy is 


Transrectal Prostate Biopsy 


Box 2 
Factors to consider before a PB 


History and physical examination including DRE 
PSA 
Urinalysis and culture 


Use of oral anticoagulants 


Use of antiplatelet medications 
Use of a rectal enema 


estimated to be between 0.1% and 5%, with 
UTIs occurring in 3% to 11% of patients.25:26 28.29 
The standard of care is to use antibiotics at the 
time of TRUS biopsy. Traditionally, fluoroquino- 
lones have been used.°° In a survey of more than 
900 US urologists, '® more than 85% reported us- 
ing fluoroquinolones. There is no evidence 
whether a single or a more extended protocol is 
needed. Recent studies suggest that the esca- 
lating rates of infectious complications and need 
for hospitalization are often caused by 
fluoroquinolone-resistant bacteria.?®?731 Two 
antibiotic prophylactic strategies are being used 
(Box 3). Studies have shown reduced risk of infec- 
tion in patients by adding a single dose of amino- 
glycoside just before biopsy.°7°° Another 
proposed strategy is the use of rectal swabs 
before TRUS biopsy to screen patients 
for colonization with fluoroquinolone-resistant 
bacteria and then to use targeted antimicrobial 
prophylaxis.°4°5 The antibiotics for PB recom- 
mended by the American Urological Association 
(AUA) include fluoroquinolones or first- 
generation/second-generation/third-generation 
cephalosporins. 

Alternatively, aminoglycoside or aztreonam 1 
metronidazole or clindamycin may be used. The 
only agents for which oral administration is ac- 
ceptable for PB are the quinolones. 


ULTRASOUND PROBE CONFIGURATION 


Two different types of probes are available: end- 
fire and side-fire probe configurations and transmit 
frequencies of 6 to 10 MHz (Figs. 1 and 2). End- 
fire probes execute the biopsy in a more 


Box 3 
Strategies to reduce infectious complications 
associated with PB 


Addition of single-dose aminoglycoside 


Rectal swab and targeted antibiotic coverage 
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Fig. 1. (A) Sde-fire transrectal ultrasound probe. (B) Sde-fire transrectal ultrasound probe with needle guide 


attached. 


anteroposterior plane and might therefore allow 
better access to the most lateral part of the periph- 
eral zone. In addition, targeting the anterior horn of 
the prostate might be simplified. Evidence form 
retrospective studies suggests that an end-fire 
configuration results in greater detection of 
PCa.°°3” However, in a recent prospective ran- 
domized multicenter trial,’ no difference was 
seen in PCa detection rates when a systematic bi- 
opsy scheme was adopted. In another study, the 
side-fire probe was associated with a better pa- 
tient tolerance profile, which may be related to 
the size of the tip and the fact that the insertion 
procedure for the side-fire probe seems to be 
gentler and better tolerated.°° With these consid- 
erations, the choice of probe remains operator 
dependent. The acoustic properties of soft tissue 
are similar to those of water, but clinically useful ul- 
trasound energy does not propagate through air. 
For this reason, a water-density substance, 
termed a coupling medium, is used. The coupling 
medium, usually sonographic jelly or lubricant, is 
placed between the probe and the rectal surface. 
If the probe is covered with a protective condom, 
the coupling medium is placed between the probe 
and the condom, as well as between the condom 
and the rectal surface. TRUS should be performed 
in both transverse and sagittal planes. 


ANESTHESIA AND PATIENT POSITIONING 


Patients are usually placed in the left-lateral decu- 
bitus position, with the hips flexed up to 90'A pil- 
low placed between the knees helps maintain 
positioning. Make certain that the buttocks are 
flush with the end of the table to allow manipula- 
tion of the probe and biopsy gun without obstruc- 
tion. Alternatively, some use the dorsal lithotomy 
position. A repeat DRE should be performed 
before insertion of the TRUS probe and abnormal- 
ities documented. 

An important topic is pain control during and 
after biopsy. The overall sensitivity of the PB is 
probably only 70%. Many patients have to un- 
dergo a repeat biopsy, and this is an important 
part of AS protocols. If the patient experiences sig- 
nificant pain, it is difficult to convince them about 
the necessity of repeat biopsy. Periprostatic nerve 
block (PPNB) with 1% lidocaine is considered the 
standard anesthetic technique.*° The most com- 
mon site of injection is bilaterally at the junction 
of the base of the prostate and seminal vesicles, 
because of the results of anatomic studies 
showing that the neuroatonomic pathway origi- 
nates from the inferior hypogastric plexus located 
at the tip of seminal vesicles and passes between 
the prostate and rectum.*' Various infiltration sites 


E s d Y => 
Fig. 2. (A) End-fire transrectal ultrasound probe with needle guide. (B) End-fire transrectal ultrasound probe with 
needle guide attached. 


have been studied (Box 4), including the apex 
only,424? bilateral neurovascular bundles,**4° 
apex and neurovascular regions,*2:*° 3 locations 
(base, mid, and apex) posterolateral,*” and lateral 
to the tip of seminal vesicles.*® Ismail and col- 
leagues‘? reported that combined bilateral neuro- 
vascular bundles with apical infiltration resulted in 
more effective reduction in pain associated with 
TRUS biopsy than bilateral neurovascular infiltra- 
tion alone, especially in younger patients. How- 
ever, PPNB does not address somatic pain 
related to probe insertion and movement, which 
can be more painful than the biopsy, or pain 
caused by the infiltration itself. Cormio and col- 
leagues*® recently reported their results on using 
3 noninfiltrative anesthesia (NIA) protocols for 
TRUS biopsy. These investigators found that 
lidocaine-prilocaine cream was most effective in 
probe-related pain, whereas lidocaine-ketorolac 
gel was most effective in sampling-related pain. 
Some investigators have discussed the issue of 
whether PPNB should be associated with NIA or 
oral medications.°°5' Obek and colleagues®° 
have shown that the combination of PPNB with 
NIA was superior to PPNB alone. Pendleton and 
colleagues" reported that oral administration of 
75 mg tramadol/650 mg acetaminophen 3 hours 
before PNB seems to provide more effective pain 
control that PNB alone, without causing any addi- 
tional side effects. 


GRAYSCALE EXAMINATION 


Grayscale TRUS is the classic technique for pros- 
tate imaging and enables a detailed visualization of 
the prostate (Fig. 3). Prostate volume should be 
calculated and PSAD obtained in all patients un- 
dergoing TRUS. Volume is determined using the 
prolate ellipse formula (height [length EWwidth E] 
1.83), which is intrinsic to most modern ultraso- 
nography units. As a general reference, the 
average prostate volume in a 60-year-old to 
70-year-old is approximately 48 mL. 

The debate over targeting hypoechoic lesions in 
the prostate is still unsettled. A biopsy study of 


Box 4 
Sites of injection of PPNB 


Bilateral neurovascular bundles 
Apex only 
Apex and neurovascular bundles 


Three locations: 
posterolateral 


base, mid, and 


Lateral to tip of seminal vesicles 
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Fig. 3. Grayscale examination of prostate with classi- 
cally described hypoechoic lesion at left base. Lesion 
was biopsy proven Gleason 8 (4 1 4) adenocarcinoma 
of the prostate. 


3912 patients published in 2004°7 revealed that 
PCa was detected in 25.5% with a hypoechoic 
lesion and in 25.4% without such a lesion. Even 
more interesting is the per core distinction, which 
was 9.3% for hypoechoic and 10.4% for isoechoic 
areas. On the other hand, Toi and colleagues”? 
found that biopsies taken when a prostate lesion 
is identified by TRUS are almost twice as likely to 
show cancer than when no lesion is visible. The 
cancers were found to be of higher volume and 
grade. The investigators concluded that the 
search for and targeting hypoechoic lesion on 
TRUS remains important for PCa diagnosis. 


BIOPSY TECHNIQUE 


The standard device used is a spring-driven 
18-gauge needle core biopsy device or biopsy 
gun, which is passed through the needle guide 
attached to the ultrasound probe (Fig. 4). The 
best visualization of the biopsy needle path is often 
in the sagittal plane. Grayscale images are super- 
imposed with a ruled puncture path that corre- 
sponds to the needle guide of the TRUS unit. By 


Fig. 4. Example of a spring-loaded automatic 18-gauge 
PB needle. 
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design, the spring-loaded biopsy gun advances 
the needle 0.5 cm and samples the subsequent 
1.5 cm of tissue, with the tip extending 0.5 cm 
beyond the area sampled. Place the tip of the nee- 
dle approximately 0.5 cm posterior to the prostate 
capsule before activation. If the needle is 
advanced through the capsule before firing, this 
may result in sampling more anterior tissue. As a 
consequence, the most common site of cancer 
may be missed. Using the probe to compress 
the rectal mucosa before firing the needle may 
reduce rectal bleeding. The biopsy sample is 
placed in formalin solution provided by the refer- 
ence laboratory. Sample submission can vary 
and is discussed later. 


NUMBER AND SITE OF BIOPSY CORES 


A laterally directed systematic TRUS-guided PB 
with 12 cores is considered the standard proce- 
dure for PCa detection, resulting in a positive bi- 
opsy rate of 25% to 50% .° 54:55 Fig. 5 shows the 
recommended biopsy location and direction of a 
typical TRUS 12-core biopsy template. 

Several studies have reported the higher yield of 
an EPB versus the old standard sextant biopsy, 
without an increase in the detection of insignificant 
cancer.°>5° The debate continues as to whether 
there is a value in adjusting the number of cores 
based on age or prostate volume.°’°° Sampling 


Base of prostate 
gland. 

Mid prostate 
gland. 


Fig. 5. Recommended systematic 12-core PB at base, 
mid, and apical prostate gland. Blue represents pe- 
ripheral zone, the focus of the biopsy needle. Green 
represents the transition zone and tan represents 
the urethra. 


accuracy tends to decrease progressively with 
an increasing prostate volume. Ploussard and col- 
leagues®° proposed that an extended biopsy 
scheme, with 21 cores obtained, increases cancer 
detection rates, especially if PSAD is less than 
0.20 ng/mL. 

On the other hand, it has been shown that the 
saturation technique as an initial PB strategy 
does not improve cancer detection. Jones®' has 
suggested that further efforts at extended biopsy 
strategies beyond 10 to 12 cores are not appro- 
priate as initial biopsy strategy. In a systemic re- 
view, Eichler and colleagues®* showed that there 
is no significant benefit in taking more than 12 
cores and methods requiring more than 18 cores 
have a poor side-effect profile. The AUA 
consensus has suggested that a 12-core biopsy 
is the recommended initial biopsy scheme; other 
investigators have advocated for additional bi- 
opsies, such as the 14-core biopsy by Mousa 
and colleagues. 

In addition to the number of cores and prostate 
volume, the concept of biopsy core direction is 
equally important. The apex and the base of the 
peripheral gland are the most common cancer 
sites, which is where biopsies should be directed, 
whereas the parasagittal biopsies have been 
shown to have the lowest possibility of PCa at 
the initial biopsy.°”®*° Based on landmark 
anatomic PCa location studies®’ and furthered 
by knowledge of tumor location by Stamey,° the 
addition of laterally directed biopsies has been 
shown to yield an approximately 5% to 35% in- 
crease in cancer detection rates.°°:* Most of the 
extradetected cancers were in anterior apical 
and far lateral midlobar regions, 2 areas well 
sampled by EPB. Contrary to earlier findings 
regarding the importance of parasagittally directed 
cores to detect transitional zone (TZ) cancer,®” it 
now seems established that because of their low 
prevalence at initial biopsy, cores of this area 
should be abandoned.“ Researchers form the 
University of Washington reported their experi- 
ence with obtaining biopsies from the anterior api- 
cal region. These biopsies were directed under 
the capsule with the goal of sampling the periph- 
eral zone anterior and distal to the TZ at apex. 
These investigators reported that the most com- 
mon unique site of cancer was the anterior apex, 
where 17% of cancers would have been missed 
if not sampled. The use of EPB has resulted in 
more Gleason score concordance. San Francisco 
and colleagues® reported an improvement on 
concordance rate from 63% to 72%. Milan and 
colleagues? reported that rate of upgrading to 
worsening cancer was significantly reduced with 
EPB. With EPB, the risk of significant upgrading 


decreases because of higher sampling density 
and more accurate pathologic biopsy evaluation. 
The AUA has recently completed a white paper 
confirming that a 12-core systematic biopsy is 
optimal and that there was not compelling evi- 
dence that individual site-specific labeling of cores 
benefits clinical decision making regarding the 
initial management of PCa. The investigators 
recommend packaging no more than 2 cores in 
each jar to avoid reduction of cancer detection 
rates through inadequate tissue sampling. ’”° 


QUALITY ASSURANCE 


Benign or malignant conditions of the prostate are 
diagnosed by nuclear and architectural examina- 
tion of prostate tissue. Therefore, 2 important fac- 
tors are important in assessing the adequacy of a 
biopsy, namely, core length and the presence of 
glandular elements (Box 5). Boccon-Gibod and 
colleagues’' suggested that the average needle bi- 
opsy length should serve as a measure of quality 
control, with 10 mm of tissue as the shortest 
acceptable length. Iczkowski and colleagues’? 
noted that the length of a single core sampled by 
sextant biopsy varied more than 3.6-fold. These in- 
vestigators reported that a longer total tissue 
length increased the cancer detection rate, but 
this finding attained statistical significance only 
for cores obtained at apex. Obek and colleagues”? 
showed that a significant correlation with needle 
core length and cancer detection rates exists for 
all biopsy cores and is not limited to a specific pros- 
tate site. These investigators established a cutoff 
to predict a higher cancer detection rate and, 
thus, a potential core quality assessment tool. Ob- 
taining cores longer than 11.9 mm was associated 
with 2.5 times higher likelihood of detection of PCa. 
Core length may vary according to different fac- 
tors, including but not limited to the urologist who 
performs the biopsy, the needle, the biopsy 
retrieval and tissue handling methods, and the 
pathologic analysis.’''’? To investigate the ade- 
quacy of the samples obtained by PBs, Dogan 
and colleagues” evaluated cores obtained form 
378 patients. These investigators found that the 
highest incidence of absence of glandular ele- 
ments was detected at apical and far lateral biopsy 
samples. Absence of glandular elements in 1, 2, 


Box 5 
Factors important in assessing adequacy of PB 


Core length 
Presence of glandular elements 
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and 5 biopsy samples were 50%, 27.8%, and 
16.1%, respectively. The results have been found 
to be operator dependent. For patients with PSA 
between 4 and 10 ng/mL, cancer detection rates 
was lower in patients with absence of glandular 
elements. Collectively, these data suggest that cli- 
nicians must evaluate the pathology report in detail 
regarding core length and the presence of glan- 
dular elements. Pathologists must inform clinicians 
if they notice inadequacy of samples, and clinicians 
should even repeat the biopsy in necessary cases. 


REPEAT PB AFTER INITIAL NEGATIVE BIOPSY 


Studies of repeat PB after negative EPB indicate 
that up to 30% of patients have cancers that 
were not previously identified.’”>”° Repeat PB 
seems to be justified in men with an initial negative 
biopsy but persistent suspicion of PCa based on 
age, comorbidities, DRE findings, repeated PSA 
measurements, other PSA derivatives (% free 
PSA, complexed PSA, PSAD, PSA velocity), or uri- 
nary PCA3 score.® The use of the Progensa PCA3 
assay (Hologic Gen-Probe, San Diego, CA, USA), 
which uses a PCA3 score with a cutoff value of 
25 in post-DRE first-catch urine, has been 
approved by the US Food and Drug Administration 
to aid in the decision for repeat PB in men with 1 or 
more previous negative biopsies.” The cutoff 
value remains debatable, because some studies 
have used 35 as the cutoff of abnormal.’®:’? The 
superiority of PCA3 score compared with % free 
PSA was shown, indicating that a lower PCA3 
score may prevent unnecessary repeat PB.8%81 
PCA3 seems to have a role in reducing unneces- 
sary PB at first repeat PB but not at second or 
more repeat PB sessions.®? 

The number of biopsies needed in the repeat 
settings is still debatable. The NCCN guidelines 
suggest performing a second extended protocol 
and considering saturation biopsies only in 
patients with high risk of cancer after multiple 
negative biopsies. Several studies support the 
hypothesis that saturation biopsy (>20 cores) 
seems appropriate in the repeat biopsy 
setting.”©°*:54 In a study from Italy,** the best re- 
biopsy scheme varied according to the clinical 
characteristics of the patients. For patients with 
no atypical small acinar proliferation (ASAP), the 
ideal number of cores varied according to % 
free PSA. If % free PSA was less than 10%, the 
best scheme was a 14-core biopsy (including 4 
TZ biopsies), whereas if % free PSA was greater 
than 10%, then the ideal scheme would include 
20 core biopsy (including 4 TZ biopsies). In addi- 
tion to the number of biopsies, location is an 
important issue in repeat biopsy. According to 
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the European Association of Urology (EAU) 2013 
guidelines, TZ biopsies should be considered in 
the repeat setting.®° In addition, the anterior 
apex seems to be the most common site of 
single-focus PCa, and repeat biopsies should 
include this distinct location.”©°68” Djavan and 
colleagues® reported in 2001 an original work 
on the risk of PCa on repeat biopsies performed 
6 weeks after an initial negative set. These inves- 
tigators found that cancer detection rates on bi- 
opsies 1, 2, 3, and 4 were 22%, 10%, 5%, and 
4%, respectively, and that 58%, 60.9%, 86.3%, 
and 100% of patients who had RP had organ- 
confined disease on biopsies 1, 2, 3, and 4. The 
investigators concluded that biopsy 2 in all cases 
of a negative finding on biopsy 1 seems justified; 
however, further biopsies should be obtained 
only in select patients. Two important points 
need to be stressed: there was minimal delay be- 
tween biopsies and these biopsies were all 
sextant. Thus, these findings may not apply in 
the modern extended biopsy era. Campos- 
Fernandes and colleagues” in a more recent 
cohort with extended biopsies found that 18%, 
17%, and 14% of patients had PCa in second, 
third, and fourth biopsies, respectively. Cancer 
detected at these sets of biopsies was significant 
in 85% of cases. Similarly, Tan and colleagues®® 
found significant PCa detected on third or greater 
PB, underscoring the importance of repeat biopsy 
in the setting of increased or increasing PSA 
despite negative previous PB. Pelvic magnetic 
resonance imaging (MRI) may be used to further 
investigate the possibility of an anterior located 
PCa in selected patients. Thus, no definitive 
recommendation can be made on when to stop 
biopsies when there is concern, and the decision 
should be individualized. 

Another issue in the repeat biopsy setting is the 
role of transurethral resection of the prostate 
(TURP). Several investigators have reported the 
PCa detection rate offered by TURP.°°°' However, 
the 2013 EAU guidelines®? state “the use of diag- 
nostic TURP instead of repeat biopsies is a poor 
tool for cancer detection.” The NCCN 2012 guide- 
lines® recommend TZ biopsies as part of repeat bi- 
opsy strategy, but they do not specifically 
comment on TURP. In a recent European study,” 
in which patients were randomized to saturation bi- 
opsy only or saturation biopsy 1 TURP, TURP 
increased the detection of clinically significant can- 
cer. The investigators comment that this strategy 
has to be balanced against the small increased 
incidence of urinary retention, emergency readmis- 
sion, and longer hospital stay. 

The role of transperineal biopsy in the repeat 
setting is debatable. The theoretic advantage of 


the transperineal route over the transrectal route 
stems from the direct longitudinal access to the 
prostate gland, potentially resulting in more effica- 
cious sampling of the peripheral apical region, 
which seems to be underrepresented in the trans- 
rectal route. Several researchers have shown 
encouraging results with the use of template trans- 
perineal biopsies.°*°5 However, this strategy has 
to be weighed against the need for anesthesia 
and increased morbidity with such an invasive pro- 
cedure. Modern imaging studies such as MRI 
might have a relevant role in visualizing clinically 
significant cancers to facilitate precise sampling 
from any suspicious areas. 


REPEAT PB AFTER SUSPICIOUS OR POSITIVE 
INITIAL BIOPSY 


Suspicious pathologic findings, including ASAP 
and high-grade prostatic intraepithelial neoplasia 
(HGPIN) in previous biopsy may be an indication 
for repeat PB. ASAP describes a situation in which 
the pathologist is unable to establish the diagnosis 
of PCa. The incidence of ASAP ranges between 
0.7% and 23.4%, with a median incidence of 
4.4% .®7.% It is an almost certain clinical indication 
for a rebiopsy, because approximately 40% of pa- 
tients are found to have cancer, even in the 
extended biopsy era.®97-98 Allen and colleagues’? 
reported that the chance of detecting cancer is 
greatly increased by performing a rebiopsy not 
only of the atypical site but also of the adjacent 
contralateral and adjacent ipsilateral areas. In gen- 
eral, a biopsy is performed within 3 to 6 months. 
Scattoni and colleagues suggest obtaining 14 
cores with no TZ biopsies in patients with previous 
diagnosis of ASAP. 

HGPIN at PB is found in between 0% and 24.6% 
of patients, with a median incidence of 4.7% .®” It 
represents a discrete pathologic entity and is a po- 
tential precursor lesion to PCa." A single focus of 
HGPIN does not warrant a repeat biopsy, but con- 
troversy persists about whether the presence of 
multifocal HGPIN truly represents an important 
risk factor for consideration of a repeat biopsy. 
Initial reports, based on sextant biopsies, showing 
a high prevalence of cancers in rebiopsies have 
not been reproduced in the extended biopsy 
era.®’ Based on level 2a evidence, the EAU® 
does not recommend repeat biopsy in the pres- 
ence of HGPIN. However, some investigators sug- 
gest that multifocal HGPIN carries a 40% risk of 
cancer in subsequent biopsies and recommend a 
repeat biopsy within 1 year.1°'1°2 Godoy and col- 
leagues'°S have reported a continued risk of PCa 
development in these patients, regardless of 


changes in PSA, and proposed a delayed-interval 
biopsy every 3 years. 

Repeat biopsy at 3 to 18 months form diagnosis 
of low-risk PCa, in patients who opt for AS, has 
been suggested to reduce misclassification. 104-105 
Several investigators found that approximately 
1 in 3 patients considered candidates for AS 
have more significant disease. In addition, in AS 
protocols, surveillance biopsies, to determine pro- 
gression, are performed at intervals of every year 
to every 3 to 4 years.'° The optimal number and 
location of biopsies in AS protocols has not been 
established. The use of other parameters such as 
PCA3 score and MRI in selecting patients for AS 
protocols is under study. 107-108 


IMAGE-GUIDED ENHANCEMENTS FOR PB 


PB through a center of cancer contains more tis- 
sue, which allows more accurate characterization 
for pathologic interpretation. Thus, modalities 
that allow for visualization of PCa may aid in 
image-guided PB. Several technologies are being 
evaluated, namely color Doppler ultrasonography, 
MRI, and elastography.1°° An important and 
obvious limitation of the image-guided PB tech- 
niques is that they are operator dependent and 
require significant radiologic expertise and coop- 
eration with radiologic experts. 


COLOR DOPPLER ULTRASONOGRAPHY 


PCa is associated with angiogenesis and neovas- 
cularization; this is also seen by increase in micro- 
vessel density (Fig. 6)."'° It is estimated that as a 
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result of these factors, a disturbed perfusion of 
malignant tissue compared with normal prostate 
tissue is present.111:112 Contrast-enhanced ultra- 
sound (CEUS) imaging was developed to image 
perfusion.''?'"4 Ultrasound contrast agents 
consist of small encapsulated gas bubbles that 
can be administered intravenously and remain 
intravascular. Adding microbubbles as additional 
reflectors into the blood stream increases the 
sensitivity of color Doppler and power Doppler im- 
aging. However, these techniques use relatively 
high ultrasound energy levels and, as a result, a 
large proportion of the microbubbles are de- 
stroyed as they are imaged.''® During the last 
few years, new imaging techniques have been 
developed that enable sensitive microbubble im- 
aging even in microvasculature, with lower 
destruction rates (ow mechanical index imaging). 
A long list of CEUS techniques is available, from 
harmonic imaging, using the nonlinear behavior 
of microbubbles in an ultrasound beam, via pulse 
inversion techniques, using various pulses to 
isolate the nonlinear reflections, to even more spe- 
cific imaging techniques that provide selective im- 
aging techniques that provide selective imaging of 
the signal reflected by the bubbles, canceling most 
of the tissue reflections. CEUS imaging has 
been extensively studied, with 2 main objectives, 
namely, to increase the diagnostic yield of the bi- 
opsy and in addition to detect more clinically sig- 
nificant cancers. 

Two studies reported on the value of CEUS and 
found that targeted biopsies detected as many 
cancers as systemic biopsies, with fewer than 
half the number of biopsy cores.11%118 Linden 


Fig. 6. (A) Routine grayscale examination of prostate with no suspicious lesions seen. (B) Color Doppler examina- 
tion; increased vascularity noted in right base; which proved to be a Gleason 7 (3 1 4) cancer (arrow). (C) Power 
Doppler image showing the Gleason 7 cancer at right base (arrow). 
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and colleagues''? used CEUS to compare it with 
systemic biopsy in 60 patients and concluded 
that the vascularity detail allowed directed biopsy 
of these areas, with increased detection of PCa. 
Nelson and colleagues? showed a sensitivity of 
29% and a specificity of 80% for the CEUS- 
targeted biopsies. Halpern and colleagues‘! 
concluded that CEUS improves the sensitivity of 
PCa detection without substantial loss of speci- 
ficity. In a recent Chinese study, the sensitivity 
and negative predictive value of CEUS-targeted 
biopsies was significantly better than standard bi- 
opsy. 1?? However, in all studies, CEUS techniques 
alone would miss many tumors, and researchers 
suggest targeted biopsies to areas of abnormal 
flow in addition to systemic biopsies. 

Mitterberger and colleagues''” found that the 
Gleason score detected by CEUS was higher 
than that detected by standard biopsy. In a study 
of 690 men, the mean Gleason score was 6.8 for 
CEUS versus 5.4 for standard biopsy. Jiang and 
colleagues‘? correlated findings between CEUS 
techniques, Gleason score, and microvessel den- 
sity and found similar results. Halpern and col- 
leagues'** reported excellent accuracy of CEUS 
for the detection of high-grade cancer, with 
greater than 50% biopsy core involvement. This 
finding may have profound implications in detect- 
ing higher-grade cancers and might be particularly 
useful in patients who opt for AS. 

Morelli and colleagues? evaluated the ability 
of a phosphodiesterase type 5 inhibitor vardenafil 
to increase prostate microcirculation visibility. Anal- 
ysis of standard technique, contrast, and 
vardenafil-enhanced CEUS findings by biopsy 
core showed significantly higher detection rates 
using vardenafil versus contrast and standard tech- 
niques (41.2% vs 22.7% and 8.1%, respectively). 
Methods to decrease the blood flow related 
to benign causes and thereby increase the sensi- 
tivity of blood flow-directed biopsy techniques 
have been performed. In a randomized, double- 
blind, placebo-controlled study, Halpern and col- 
leagues '*4 found that pretreatment with dutasteride 
had no significant impact on the detection of PCa. 


MRI 


MRI has been shown to have a high degree of ac- 
curacy in the detection of clinically significant can- 
cer when compared with RP specimens. '2° When 
functional parameters, such as dynamic-contrast 
enhancement, diffusion-weighted imaging, and 
spectroscopy are used, in addition to standard 
T1-weighted and T2-weighted sequences, MRI 
may afford an opportunity for image-guided 
approach to the prostate.” A recent systemic 


review of MRI-derived targets'?® reported that 


cancer was detected in 30% of targeted cores 
versus 7% of systematic cores. MRI lesions can 
be targeted either within the magnet or by allowing 
a lesion defined on MRI to be identified on ultra- 
sound during a TRUS-guided procedure. MRI- 
guided biopsies within the magnet are difficult to 
perform because of high costs, long intervention 
time, and poor ergonomics.1?>130 MRI during a 
TRUS-guided PB setting can be used either visu- 
ally or with computerized MRI-TRUS image regis- 
tration.131132 Delonchamps and colleagues*** 
found that PB combined with MRI-TRUS image 
registration improved significantly cancer detec- 
tion over systemic or visually aided PB. Similarly, 
Pinto and colleagues’** showed that MRI de- 
tected more cancer per core than a standard 
12-core biopsy. 


ELASTOGRAPHY 


Elastography is an ultrasound imaging technique 
based on the concept that significant differences 
exist between elastic properties of benign and ma- 
lignant tissue (Fig. 7).135 It is able to detect the 
change in reflection of sound waves when manual 
compression is applied to the tissue. Current 
studies suggest that using a real-time elastogra- 
phy (RTE) targeted approach, using less than half 
of the biopsy cores in the EPB approach, results 
in an equivalent PCa detection rate. 135136 Nelson 
and colleagues? compared systematic PB and 


Fig. 7. Gleason 6 cancer right midprostate visualized 
on elastography (top panel) and not detected on 
routine grayscale imaging. Dotted linesrepresent pro- 
jected path of biopsy needle. 


targeted biopsies with grayscale, color Doppler, 
and RTE. Targeted biopsies based on elastogra- 
phy were twice as likely to yield a cancer diag- 
nosis, with a trend toward higher-grade cancers. 
No abnormality on elastography or other sono- 
graphic modality was seen in 53.8% of positive 
systematic biopsy cores. Brock and colleagues ‘?’ 
prospectively randomized 353 patients to either 
undergo RTE and grayscale TRUS. Both groups 
were comparable in terms of age, PSA, prostate 
volume, and clinical stage. RTE guidance showed 
an 11.7% higher detection rate of PCa. Sensitivity 
for visualizing PCa using RTE was 60.8% 
compared with 15% using gray scale. Thus, the 
sensitivity remains low, and a systematic biopsy 
approach remains mandatory. Shear-wave elas- 
tography is an alternative system using acoustic 
radiation force impulse to generate a shear wave. 
It has the advantage of being less operator— 
dependent, because it does not require manual 
application of pressure and the results are nor- 
mally presented in absolute numbers. Two small 
studies were reported, with encouraging results, 
and the use of this technique continues to 
evolve. 124138 


COM PLICATIONS OF PB 


Urologic side effects of the procedure (Table 2) 
include UTI, bleeding (hematuria, bleeding per 
rectum, or hematospermia) and acute urinary tract 
obstruction. The increased number of biopsy 
cores, rates of bacterial resistance,’ an increase 
in the use of antiplatelet agents,'°° and a high 
prevalence of benign prostatic hyperplasia 
(BPH)? have all contributed to increased 
morbidity associated with TRUS biopsy. Compli- 
cations associated with PB had a prominent role 
in the US Preventative Services Task Force 2012 
recommendations against PCa screening. 1*1 


Table 2 
Summary of common complications reported 
form transrectal PB 


Complications % 


Hematospermia 

Hematuria >1 d 

Rectal bleeding <2 d 

Prostatitis 

Fever >101.3"F epididymitis, rectal 
bleeding >2 d, retention 

Other complications requiring 
hospitalization 


Data from EAU Guidelines. Available at: http://www. 
uroweb.org. Accessed February 21, 2012. 
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In a large population-based study from Ontario, 
the probability of being admitted to hospital within 
30 days of the procedure increased 4-fold be- 
tween 1996 and 2005.7° The overall 30-day mor- 
tality was 0.09% and did not change over the 
study period. When analyzed by cancer status, 
the 30-day admission rate was 1.9% for patients 
without cancer versus 0.8% for patients with can- 
cer. The mean time to hospital admission from 
TRUS biopsy was 5 days. Most hospital admis- 
sions were for infection-related complications 
(71.6%), followed by bleeding-related diagnosis 
(19.4% )and urinary obstruction-related diagnoses 
(9.0% ). The rates of hospital admissions related to 
infection increased from 0.6% in 1996 to 3.6% in 
2005. This increase is probably related to a multi- 
tude of factors, including lack of standardization 
of antibiotic prophylaxis protocol, use of mechan- 
ical bowel preparation, and the emergence of 
fluoroquinolone-resistant organisms. 

The hospital admission rates for patients under- 
going repeat biopsy, when normally more cores 
are obtained, were not higher than those undergo- 
ing a first biopsy. Also, studies that compare 
the sextant pattern and the extended pattern of 
biopsies showed no significant increase in 
morbidity.142143 There was a small increase in 
complications related to urinary tract obstruction, 
which may have resulted from higher prevalence 
of BPH in an aging population.'*° A steady rate 
of bleeding-related complications is consistent 
with findings that men taking low-dose aspirin 
did not have increased rates of bleeding.'*° The 
same researchers found that patients of physi- 
cians who performed a high volume of biopsies 
experienced a low 30-day hospital admission rate. 


SUM MARY 


Grayscale TRUS PB using local anesthesia re- 
mains the standard approach to the definitive 
diagnosis of PCa. Careful patient evaluation and 
preparation are essential to maximize the results 
and minimize the complications of the biopsy 
procedure. 
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KEY POINTS 


e Office-based management of the bladder can be used in low risk-stratified patients to reduce costs 


and burden of care. 


e Smoking cessation and narrow-band imaging may play important underevaluated roles in the future 


management of bladder cancer. 


INTRODUCTION 


Bladder cancer is the fifth most common malig- 
nancy in the United States, but it is estimated to 
be the most expensive lifetime cancer due to the 
high cost of surveillance. In select patients with a 
history of low-grade and noninvasive tumors, 
office-based surveillance may be oncologically 
safe, with significant reductions in cost and com- 
plications from operating room transurethral 
resection (TUR). This article attempts to identify 
the ideal candidates, as well as management and 
surveillance strategies of low-grade bladder tu- 
mors in the office-based setting. 


NATURAL HISTORY OF NONINVASIVE 
BLADDER CANCER 


Over 2.7 million people live with bladder cancer, ' 
and over 380,000 incident bladder tumors were 
identified annually worldwide in 2008,? including 
73,000 tumors in the United States.* In fact, 
bladder cancer is the fifth most common cancer 
in the United States. The worldwide age- 
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standardized rate (ASR) for bladder cancer is 
10.1 cases per 100,000 men and 2.5 cases per 
100,000 women, with a mortality rate of 4 deaths 
per 100,000 men and 1.1 deaths per 100,000 
women.’ Most bladder tumors identified are non- 
muscle invasive (75%-85%). Of nonmuscle inva- 
sive bladder tumors, 70% are stage pla; 20% 
are stage pT1, and 10% are carcinoma in situ 
(CIS). The overall rate of recurrence for non- 
muscle invasive bladder cancer is 48%,° with a 
range of 31% to 78% at 5 years, ranging from 
low to high risk.” In a prospective study of 215 
patients from Memorial Sloan-Kettering Cancer 
Center (MSKCC), low-grade bladder tumors were 
found to have a recurrence rate of 31% (papil- 
loma), 52% (papillary urothelial neoplasm of low 
malignant potential [PUNLMP]), and 72% (TaLG), 
with a median time of recurrence of 72 months 
for PUNLMP and 18 months for TaLG.® Progres- 
sion occurred in 8% of TaLG patients, with those 
progressing more likely to have multiple tumors, 
more frequent recurrences, and require more 
operative TUR procedures. Progression by grade 
occurred in 3% of cases, and progression by 
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stage (T1) occurred in 5% of cases. Progression 
was heralded by conversion from negative to 
positive cytology in 71% of cases (12/17).° Risk 
factors for progression include >1 tumor (2-fold in- 
crease),° recurrence at 3-month cystoscopy,®!9" 
prior recurrence rate of >1 recurrence per year, '2 
and size of tumor >3 cm.'*'4 No patients with 
PUNLMP or papillomas progressed.® Thus, low- 
grade bladder cancer has a low risk of progression 
despite a high rate of recurrence. 


COST OF MANAGEMENT OF LOW-GRADE 
BLADDER CANCER 


Depending on the model and breadth of features 
included, bladder cancer has been estimated as 
the most expensive cancer to health care systems, 
with a mean cost to Medicare of $96,000 to 
$187,000 per patient in 2001.17 In the United States, 
the total estimated cost in 2006 was $206 billion, 
with predicted productivity loss of $17.9 billion, 
and cancer-related morbidity of $110 billion.’® The 
majority of the cost for bladder cancer is hospital- 
based transurethral resection of a bladder tumor 
(TURBT), estimated to be responsible for 71% of 
the cost of bladder cancer in the United Kingdom.'” 
In a single-institution study, the mean cost per pa- 
tient with bladder cancer from a period of 1991 to 
1999 was $65,158 measured at MD Anderson. 
The main expense per patient was due to admission 
($16,778, 26%) and surgical procedures ($15,781, 
24%), with the remaining costs due to surveil- 
lance.'® These prices could be dramatically 
reduced if patients were managed in the office 
setting. In a comparison of outpatient TUR (esti- 
mated to cost between $2666 and $2113), office 
fulguration was estimated at only $1167. Routine 
use of office-based fulguration could mitigate the 
role of single-dose intravesical therapy after TURBT. 
Single instillation of postoperative chemotherapy 
decreases recurrence rates by up to 13%, with 
possible complications including chemical cystitis. 
Using Markov state transitional modeling, the cost 
of office-based fulguration was compared with 
inpatient TURBT.'? The cost for outpatient fulgura- 
tion without perioperative chemotherapy was 
$1115.21, compared with $3436.34 for inpatient 
TUR. Using sensitivity analysis, the authors found 
that with a recurrence rate of >14%, the use of 
repeated office fulgurations was more cost- 
effective than perioperative intravesical chemo- 
therapy instillation. 


IDENTIFICATION OF PATIENTS FOR OFFICE- 
BASED MANAGEMENT OF BLADDER CANCER 


The critical factor to determine the suitability of 
office-based management of bladder cancer is 


an accurate assessment of risk of progression. 
Although the initial identification of bladder cancer 
occurs in the office, the authors recommend 
outpatient TUR with examination under anesthesia 
for complete and accurate staging. Based on TUR 
pathology, tumors amenable to office-based man- 
agement are papillomas, PUNLMP, and TaLG 
tumors. The main concern with office-based man- 
agement is missing progression to higher stage or 
grade, which would warrant greater resection and/ 
or intravesical therapy. No prospective trials have 
determined the best candidates for office-based 
fulguration. Donat and colleagues?’ described 
successful management of low-grade tumors 
with no recurrence within 6 months of their initial 
TUR. All tumors were smaller than 0.5 cm, with a 
negative urine cytology. The risk of progression 
in this group is approximately 8%.8 Using data 
from 2596 patients from 7 European Organisation 
for Research and Treatment of Cancer (EORTC) 
trials, risk for individual patients can be calculated. 
The Donat criteria would suggest a yearly progres- 
sion risk of 1%, and by 5 years, a progression of 
6% (intermediate risk of progression based on 
http://www.eortc.be/tools/bladdercalculator/).® 
Thus, patients with a risk score of 6 or less 
would be potential candidates for office-based 
management. 

One of the most important elements of office- 
based management is the accurate visual diagnosis 
of papillary or low-stage and -grade tumors. Urolo- 
gists were able to predict low-grade and -stage 
tumors using flexible cystoscopy in 93% of cases 
with 99% accuracy if cytology was included in a 
study of 144 tumors.?" In a larger study of over 
500 patients, only 5% of tumors were inaccurately 
categorized as noninvasive by flexible cystos- 
copy.”? Yet, series from other institutions suggest 
that urologists have a lower accuracy to predict 
grade, with only 26 of 49 (53%) predicted ac- 
curately by cystoscopy.2* Thus, the correct de- 
termination of risk by nomograms and visual 
observation plays a pivotal role in choosing patients 
for office-based fulguration. The experience of 
the urologist is a critical factor for successful out- 
patient management of low-grade papillary bladder 
tumors. 


EFFECTIVENESS AND TOLERABILITY OF 
OFFICE-BASED MANAGEMENT 


Herr described the use of office-based cystoscopy 
with fulguration in 69 patients with both high- and 
low-grade lesions, some of which demonstrated in- 
vasion.?* Of the 32% of patients who required TUR, 
5 had CIS, and 3 had muscle invasion. Office-based 
fulguration was the only intervention in 68% of 


patients, with 30% of patients requiring repeat 
treatment. In a prospective study of 267 patients 
carefully selected (as per the Donat criteria), office- 
based fulguration was the only intervention required 
in 60% of patients,2° with a median follow-up of 
6.8 years and 2.2% dying of bladder cancer. 
Patients who underwent TUR (higher risk) had no 
difference in progression compared with cystodia- 
thermy, suggesting appropriate risk-based man- 
agement. In a series of 91 patients treated with 
office-based fulguration with local anesthetic, 12% 
found it painful, but 90% of procedures were 
completed within 5 minutes, with none lasting longer 
than 10 minutes.° At 15 weeks, 59% of patients had 
no recurrence, and only 6% of patients had recur- 
rence at the site of treatment. Wedderburn and col- 
leagues*© described 103 patients managed with 
cystodiathermy, with an overall recurrence rate of 
49% and 12% recurring at or near the site of treat- 
ment. When rated for discomfort, an average visual 
analog pain scale of mild or negligible was reported 
by 80% of patients. These data suggest that in care- 
fully selected patients, office-based cystodiathermy 
can be performed safely and comfortably with 
reasonable recurrence outcomes. 


WATCHFUL WAITING OF IDENTIFIED 
BLADDER TUMORS 


Some patients with small or low-grade bladders 
tumors may be watched without the need for 
TUR or cystodiathermy after identification of new 
tumors. Soloway and colleagues?’ described 
observation of 32 patients with a mean duration 
of 10.8 months, and patients undergoing an 
average of 1.8 interval cystoscopies between 
treatments (range of 1-5). Importantly, the authors 
described a tumor growth rate of 1.77 mm per 
month, with a progression rate of 6.7%. Gofrit 
and colleagues7® described the active surveillance 
of 38 tumors in 28 patients, with surveillance 
halted for tumor size (9 patients), increased num- 
ber (19 patients), or hematuria. All tumors were 
Ta on TUR. The authors noted that if the initial tu- 
mor was smaller than 5 mm, the growth rate was 
significantly less than if the tumor was >5 mm. 
Pruthi and colleagues?° described the expectant 
management of 22 patients with low-grade 
bladder tumors. Over 25 months, 8 patients had 
no growth of identified tumors; 9 patients had min- 
imal growth, and 5 patients had moderate growth. 
Sixty-eight percent of patients required no inter- 
vention; 14% required office cystodiathermy, and 
18% required TUR. Only 9% of patients had 
progression, half (1 patient) of whom had stage 
progression. Thus, watchful waiting may be a 
strategy to consider in patients with significant 
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comorbidities, on blood thinning agents, and 
having small tumors of <0.5 cm. 


FREQUENCY AND TIMING OF FOLLOW-UP 
AND TUMOR SURVEILLANCE 


No prospective randomized trials have demon- 
strated sufficient level of evidence to support a 
specific surveillance protocol for the management 
of noninvasive bladder tumors. The goals of sur- 
veillance would be to minimize the cost and psy- 
chological burden of surveillance, tempered by 
prudent follow-up to prevent growth of tumors 
necessitating inpatient TUR. From watchful wait- 
ing studies, it has been noted that small tumors 
(<5 mm) may be observed for almost 10 months 
without intervention.7® Yet, to prevent an operative 
TUR, one could argue that repeated cystodia- 
thermy may be prudent at decreased intervals. 
Thus, cystoscopic tumor surveillance (from the 
National Comprehensive Cancer Network 
[NCCN] 2013) is recommended at 3 months and 
then subsequently at increasing intervals.°° The 
European Association of Urology (EAU) recom- 
mends a cystoscopy at 3 months, then 9 months, 
then yearly for 5 years for low-risk tumors.* Many 
urologists manage low-risk tumors similar to 
higher-risk tumors and perform cystoscopy every 
3 months for the first 2 years, every 6 months for 
2 years after, and yearly thereafter. Clearly this is 
an area of future clinical research to determine 
the appropriate follow-up interval for low-grade tu- 
mors to minimize cost and intervention but not in- 
crease risk of bulky recurrence. 


VOIDED BIOMARKERS FOR SURVEILLANCE 


The use of prognostic biomarkers could potentially 
play a critical role in the management of patients 
with low-grade bladder cancer. Invasive proce- 
dures, such as cystoscopy, could potentially be 
avoided if a biomarker reliably had a high negative 
predictive value. There are several biomarkers 
approved for surveillance by the US Food and 
Drug Administration. Voided cytology has a long- 
documented role in the identification of high- 
grade bladder cancer and can be used to identify 
patients who require further intervention.*’ The 
sensitivity ranges from 13% to 75% (median 
35%); specificity ranges from 75% to 95% (me- 
dian 94%).°* Although a positive cytology is a 
predictor of high-grade bladder cancer, atypical 
and suspicious cytologies are more troubling to 
the urologist without a clear indication for interven- 
tion. Limitations of cytology include interobserver 
variability and artifact associated with fixation. 
NMP22 is a point-of-care test with a sensitivity 
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ranging from 47% to 100% (median 54%), anda 
specificity ranging from 55% to 98% (median 
78%).°° The Urovysn fluorescence in-situ hybridi- 
zation (FISH) has a sensitivity of 70% to 86% (me- 
dian79%) and a specificity ranging from 66% to 
93% (median 70%).*4 BTAstat is a point-of-care 
marker that can be tested at home by the patient, 
with a sensitivity of 29% to 74%(median 58%) and 
specificity of 56% to 86% (median 73%).°° There 
are currently no markers that reliably outperform 
cystoscopy for detection of a bladder cancer 
recurrence, or have been demonstrated to be 
more accurate in prospective trials.3? In a study 
of patients undergoing cystoscopic surveillance 
for bladder cancer, 75% described anxiety related 
to missing cancer from voided markers and 
desired a test with 95% sensitivity to identify a 
bladder recurrence to forgo cystoscopy.°° 


ROUTINE IMAGING FOR SURVEILLANCE 


Progression of low-grade bladder cancer to upper 
tract or extravesical tumors occurs at at a frequency 
of 40% at 15 years, including upper tract and pros- 
tate involvement.” In low-grade disease, this risk of 
upper tract progression was 8%, with a median 
time to development of 29 months.® The EAU rec- 
ommends no upper tract surveillance for low-risk 
tumors but yearly surveillance for high-risk bladder 
cancer.* The rate of upper tract progression in- 
creases yearly, and although routine surveillance 
should increase detection, only 29% of new upper 
tract tumors were detected by axial imaging in 
asymptomatic patients,°® with the remainder pre- 
senting with symptomatic recurrence. 


ANTIBIOTICS, PROPHYLAXIS, AND DRUG 
RESISTANCE 


Asymptomatic bacteria is commonly found in 
elderly patients, and those instrumented for malig- 
nancy may be at an increased risk for symptomatic 
infection.2° Patients with bladder cancer will un- 
dergo many cystoscopies during their lifetime, 
and unsupervised use of antibiotics to treat coloni- 
zation rather than infection, even when given for 
procedural prophylaxis, may result in multidrug 
bacterial resistance. Routine use of antibiotics is 
recommended by the American Urological Associ- 
ation (AUA) best practice guideline after cystos- 
copy performed for bladder cancer surveillance.7° 
This recommendation is based largely on best 
practice. A retrospective study of patients receiving 
cystoscopy without antibiotic prophylaxis identi- 
fied a febrile infection rate of 3.5% in patients with 
infected urine or 1% in patients having uninfected 
urine. A randomized trial of antibiotics versus no 


antibiotics with flexible cystoscopy was halted 
early due to a low infection rate in the untreated 
cohort of 0.85%.** These data suggest that despite 
a best practice statement, prudent antibiotic stew- 
ardship may lead to decreased prophylaxis use in 
asymptomatic patients undergoing cystoscopy 
and will reduce costs. 


LIFESTYLE MODIFICATION 


One of the most important lifestyle changes the 
urologist can contribute to the overall health of pa- 
tients and potentially decrease the rates of bladder 
tumor recurrence is counseling for smoking cessa- 
tion. Duration and intensity of smoking are directly 
correlated to bladder cancer recurrence in pa- 
tients with noninvasive bladder cancer.*? Patients 
report poor knowledge regarding the association 
with smoking and their bladder cancer, and most 
describe increased readiness to quit if they knew 
their bladder cancer was possibly caused by 
smoking (5-fold greater wish to quit than controls 
without cancer).*+ The urologist may play a more 
active role in smoking cessation in the future. Urol- 
ogists who spent 5 minutes involved in smoking 
cessation had a 4.6-fold increased rate of smoking 
cessation and a 7.5-fold increased rate if nicotine 
replacement was utilized.*° At 10 years after quit- 
ting, smoking cessation decreases the risk of dis- 
ease recurrence.*© 

Many studies have attempted to determine the 
utility of supplements to decrease the high rates 
of bladder cancer recurrence. Despite promising 
retrospective data on vitamin A, no prospective 
studies have demonstrated a benefit in decreasing 
rates of bladder cancer recurrence.*” Vitamin E 
and selenium were not demonstrated to improve 
prevention of bladder cancer in large population- 
based trials.48 The probiotic Lactobacillus casei 
(LC) decreases mutagen and carcinogen produc- 
tion by flora of the gut from ground beef and may 
potentially decrease the risk of cancer recur- 
rence.*? Habitual ingestion of Lactobacillus spe- 
cies has been shown to decrease development 
of bladder cancer in a retrospective case-control 
series from Japan.°° In a randomized study of pa- 
tients with superficial bladder cancer, patients ran- 
domized to receive epirubicin instillation plus LC 
had a significantly lower rate of recurrence at 
3 years compared with those receiving epirubicin 
alone (74% vs 60%, P5 .02), with no difference in 
rates of progression or survival.°" 


NARROW-BAND IMAGING 


Narrow-band imaging (NBI) is an optical technol- 
ogy that employs filtering of white light into 2 


narrow bands (440-460 nm and 540-560 nm) that 
are absorbed by hemoglobin, resulting in visual 
detection of increased vascularity with tumors. 
NBI cystoscopy increases detection of tumors re- 
sulting in decreased rates of recurrence of super- 
ficial bladder tumors.®? Unlike other forms of 
fluorescent-based imaging, NBI does not require 
instillation of a precursor reagent and only requires 
a special filter for flexible cystoscopy in the office. 
In a study of 143 patients, NBI had a greater detec- 
tion rate for identifying tumors (98% vs 89%, 
P5 .002), with similar false-positive detection 
rates. The major drawback with all forms of fluo- 
rescent cystoscopy is the high false-positive rate 
(36%), resulting in increased number of unneeded 
TURs.°* Other drawbacks of NBI include user vari- 
ability in interpretation of cancer, a learning curve 
to interpret NBI imaging, and cost of equipment 
purchase. Herr and Donat followed 126 patients 
with low-grade tumors using NBI flexible cystos- 
copy and compared tumor recurrence over a 3- 
year period in which white-light imaging was 
used for surveillance. In their study, NBI 
surveillance resulted in significantly lower rates of 
tumor recurrence (93% vs 62%, P5 .001).55 Ran- 
domized trials are underway to determine the 
impact of NBl-assisted treatments on bladder tu- 
mor recurrence rates. 


SUMMARY 


As more is learned about the biology and natural 
history of bladder cancer, office-based manage- 
ment is becoming more widely used for low- 
grade and -stage lesions. Clinical decision making 
should be based on risk stratification. Low-risk pa- 
tients can be safely followed on a semiannual or 
even yearly basis. Patients with high-risk tumors 
require more stringent cystoscopic surveillance, 
cytology, and yearly upper tract imaging. Smoking 
cessation is an invaluable tool to decrease rates of 
recurrence, and new technology may aid in detec- 
tion of recurrence. 
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KEY POINTS 


e Aworking knowledge of local anesthetics and conscious sedation protocols is important, as many 
surgical kidney-stone procedures can be performed without general anesthetic. 

e Preoperative urinalysis and culture should be routine for patients undergoing genitourinary surgical 
manipulation, and overt urinary tract infections should receive a full treatment course of culture- 
specific.antibiotics. 

e Shockwave lithotripsy can be performed effectively with conscious sedation. 

e |f a fragment is known to be left behind or is detected on imaging, knowing its significance will help 
guide management. 

e Postoperative protocols for imaging and second-look nephroscopy are surgeon specific, and can 
range from no imaging/intervention to routine computed tomography and/or nephroscopy. 

e Ureteroscopy has become an indispensable tool for the urologist for both the diagnosis and treat- 
ment of benign and malignant urologic conditions. 

e Patient selection remains a critically important consideration when determining whether to proceed 


with ureteroscopy and laser lithotripsy under conscious sedation in an ambulatory setting. 


As hospital resources are becoming strained, 
ambulatory surgical centers and day hospitals 
are being increasingly utilized. For the urologist, 
a working knowledge of local anesthetics and 
conscious sedation protocols are important, as 
many surgical kidney-stone procedures can be 
performed without general anesthesia (GA). With 
any anesthesia, the key goal is to maximize pa- 
tient comfort while minimizing respiratory depres- 
sion and avoiding prolonged sedation. When 
using these medications, a working knowledge of 
emergency reversal, ventilation (bag mask/laryn- 
geal mask airway/intubation), and cardiopulmo- 
nary resuscitation is recommended. 


GENERAL CONSIDERATIONS 


Endoscopic procedures are typically considered 
to cause mild to moderate pain when performed 
under local or sedative anesthetic. Modern rigid 
and flexible endoscopic equipment is more user 
friendly and better tolerated by patients. A study 
from Jeong and colleagues! compares various 
modalities of stone surgery under local anes- 
thetic using a 10-point visual analog scale (VAS). 
Shock-wave lithotripsy (SWL) reported the most 
pain (6.62/10); retrograde stenting with rigid 
cystoscopy (4.48/10), semirigid ureteroscopy + 
lithotripsy (with preprocedural intramuscular mida- 
zolam) (3.18/10), and rigid cystoscopy (3.08/10) all 
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caused mild to moderate pain scores. As such, 
short-acting intravenous opiates and ben- 
zodiazepines can be used; however, with proper 
preoperative counseling, many patients can to- 
lerate selected stone surgery without GA. 

Covered in more detail elsewhere, the protocol 
of the authors’ center involves a 6-hour preop- 
erative fast (2 hours for clear fluids) for most proce- 
dures that would be considered moderate 
sedation/analgesia. At this level patients can pur- 
posefully respond to verbal commands while 
maintaining airway patency and spontaneous res- 
pirations. Vital signs are taken before, and every 
10 minutes (or less) during the procedure in 
conjunction with continuous oxygen saturations 
and respiratory-rate measurements, and electro- 
cardiogram tracings (if cardiac risk factors are 
present). Commonly used medications include 
benzodiazepines, and short-acting opioids are 
given parentally. Intravenous access is estab- 
lished for each patient, and bolus doses are 
preferred, titrating to the level of discomfort and 
anxiety. 

Postprocedural observation is mandatory for a 
minimum of 60 minutes, and dedicated nursing 
staff assesses vital signs, sedation, and pain 
scores before discharge. Patients are instructed 
in advance that they will not be able to drive and 
that someone must be present with them at 
home over the following 24 hours. 

Selection for conscious sedation requires a 
careful assessment of the patient’s medical history 
and surgical issues. Severe systemic disease, 
chronic obstructive pulmonary disease, coronary 
artery disease, congestive heart failure, or difficult 
airways should all trigger anesthesia’s involvement 
in any planned procedure. The patient’s pain to- 
lerance, history of narcotic use, anxiety levels, 
and specific anatomy should be weighed during 
consideration for a procedure under sedation. 
Movement secondary to pain during extracorpo- 
real SWL (ESWL) may reduce efficacy. Similarly, 
movement during ureteroscopy (URS) could lead 
to a ureteric perforation, resulting in significant 
morbidities. 


Antibiotics 


Preoperative urinalysis and culture should be 
routine for patients undergoing genitourinary (GU) 
surgical manipulation. Overt urinary tract infec- 
tions should receive a full treatment course of 
culture-specific antibiotics and, if possible, proce- 
dures should be delayed until urine cultures are 
negative. 

According to the American Urological Associa- 
tion (AUA) recommendations for preprocedural 


antibiotics, cystoscopy with GU manipulation 
warrants prophylaxis for 24 hours or less, or it 
should be tailored to risk factors. Fluoroquinolones 
or trimethoprim/sulfamethoxazole as first-line 
recommendations are well suited for ambulatory 
surgery; prescriptions given in advance allow 
oral doses to be taken by patients 60 min- 
utes preprocedure. Alternative antimicrobials are 
aminoglycosides with or without ampicillin, first- 
generation or second-generation cephalosporins, 
or amoxicillin/clavulanate. Percutaneous surgery 
also warrants antibiotic prophylaxis of up to 
24 hours, with first-line antibiotics including first- 
generation or second-generation cephalosporins 
and aminoglycosides (with metronidazole or clin- 
damycin). Second-line agents include ampicillin/ 
sulbactam or fluoroquinolones. Updated in 2008, 
endocarditis guidelines by the American Heart 
Association state that prophylaxis for routine GU 
procedures is not necessary.” 

The 2008 AUA recommendation for prophylaxis 
for all patients undergoing ESWL was recently 
revisited. A meta-analysis of 9 randomized 
controlled trials involving 1364 patients failed to 
demonstrate reductions in positive urine cultures, 
urinary tract infections, or febrile episodes. A 
large prospective trial analyzing 389 patients 
(with only 2% receiving prophylaxis) identified 1 
post-SWL urinary tract infection, no cases of 
urosepsis, and 11 (2.8%) patients with asymptom- 
atic positive urine cultures. Therefore, with little 
evidence of benefit, only those with risk factors 
(advanced age, anatomic abnormalities, poor 
nutritional status, smoking history, steroid use, 
immunodeficiency, externalized catheters, colo- 
nized urine, distant coexistent infection, and pro- 
longed hospitalization) are now recommended 
for routine prophylaxis. 


CYSTOSCOPY AND STENT INSERTION 


Ambulatory cystoscopy can be performed in 
various settings, including regular procedure 
beds or dedicated cystoscopy suites with 
lithotomy-positioning aids with fluoroscopic units 
and monitors. Undertaken for both the diagnosis 
and treatment of urolithiasis, procedures can be 
performed under local anesthetic, regional blocks, 
or conscious sedation. Flexible cystoscopy, or 
rigid cystoscopy in women, is considered the least 
bothersome, and is typically carried out with only 
topical xylocaine jelly. 

Ambulatory ureteral studies can be performed 
under local or sedative anesthetic, because re- 
trograde/antegrade contrast studies and ureteral 
stent insertions or changes are procedurally 
similar to performance under GA. This procedure 


may precede SWL in patients with a solitary kidney 
or large stones. The more complicated proce- 
dures, or those involving ureteric manipulation, 
require careful patient selection and attention to 
preprocedural pain levels, anxiety, and compli- 
cating anatomic or pathologic factors. 

Both digital and fiberoptic flexible cystoscopes 
are available. Modern digital scopes have been 
shown in several head-to-head comparisons to 
be favored for their color differentiation in shades 
of red, contrast, resolution, and fine focusing at 
varying distances.® 


Stent Size and Diameter 


In determining the ureteric length, Kawahara and 
colleagues’ prospectively measured the ureters 
of 151 patients using a 5F ureteric catheter. 
Multiple regression analysis of surrogate mea- 
surements for ureteric length identified that the 
distance from renal vein to ureterovesical junction 
(UVJ) on axial computed tomography (CT) imaging 
correlated the most strongly with actual ureteric 
length. In this study, height and obesity were less 
strongly associated with ureteric length, as 
was also seen by Paick and colleagues, who 
compared patients’ characteristics with intra- 
venous urography imaging. These measurements 
can easily be performed by noting the slice 
thickness on the CT study (1, 3, or 5 mm typically), 
then counting the slices from the renal vein to 
the UVJ, and multiplying by slice thickness. If, 
however, a significant amount of tortuosity or 
redundancy is present, this method will underesti- 
mate the length needed. 

The authors use 7F double-J ureteric stents, 
although studies have shown that the diameter of 
stents does not contribute to symptomology. Distal 
migration was found more commonly in 4.7F stents 
than in 6F stents, with no symptomatic or physio- 
logic differences noted otherwise.° If performing 
stent insertions under local anesthetic, pain has 
been noted when resistance is met at an impacted 
stone or high-grade obstruction.'° If this is sus- 
pected, a thinner stent may be preselected, along 
with verbal instructions as to what the patient 
may feel when negotiating these areas. However, 
at times smaller stents composed of softer material 
may buckle or “accordion” when they reach an 
impacted stone. In this scenario, a larger or stiffer 
stent may actually slide by the stone more easily, 
owing to the increased torsional rigidity. 


Analgesia 


Inadequate analgesia has been associated with 
poorer compliance with follow-up flexible cystos- 
copy in the management of superficial bladder 
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cancer.'’ Regular lubrication or lidocaine jelly can 
be used to aid in scope insertion. Single- 
application prefilled disposable syringes help lubri- 
cate and dilate the urethra while providing topical 
analgesia to the patient. Penile clamps are used 
by some to stop backflow while increasing the dwell 
time for the topical anesthetic to take effect. 

A meta-analysis from 2009, comparing 4 ran- 
domized trials measuring pain during flexible 
cystoscopy, showed a significant improvement in 
moderate pain levels when using 2% lidocaine 
jelly.’ Three of the 4 studies showed no differ- 
ence, yet a significant advantage was found 
when patients were pooled with a fourth, larger 
study. Another meta-analysis including 3 addi- 
tional studies with less severe pain thresholds 
also failed to demonstrate a clear advantage. '3 

Intravesical lidocaine instillation has also been 
described as both a therapeutic and a diagnostic 
tool. Used to help differentiate patients with 
chronic bladder pain from those with pelvic pain, 
it has been used by some centers to supplant 
hydrodistention. 

Watching the procedure on the video monitor 
has shown mild improvements in perceived pain 
levels and, rarely, worsened discomfort.?:'4:15 
Kobayashi and colleagues'® comment that 
improved outcomes in their patients were noted 
if verbal instructions were given to patients, based 
on when the scope was being inserted and when 
they were about to traverse the membranous 
urethra. 


Male Versus Female 


The short urethra of females makes rigid cystos- 
copy more accessible, and potentially less painful, 
than in men. A study comparing VAS pain mea- 
sures during cystoscopy in women showed similar 
ratings between flexible (1.4/10) and rigid cysto- 
scopes (1.6/10).17 Older women may have less 
sensation, but more friable and delicate mucosal 
surfaces. '® Vaginal atrophy can lead to lacerations 
and bleeding if care is not used in manipulation. 
The urethral meatus can also be difficult to locate 
and intubate in postmenopausal women. Atrophy 
leads to the meatus being displaced posterior to 
the pubis, requiring blind intubation using the rigid 
sheath and the obturator (or flexible scope) to 
reduce trauma. 

In men, a significant reduction in postprocedural 
symptomatology was found 1 week after local 
anesthetic and flexible cystoscopy (33%), 
compared with rigid cystoscopy under GA 
(76%).'° Of patients who have had previous rigid 
cystoscopy under GA, only 11% preferred it to 
flexible cystoscopy under local anesthesia.2° 
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Procedure 


When rigid cystoscopy is performed on women 
selecting the sheath of smallest diameter, using 
adequate lubrication with minimal bladder disten- 
tion are important in minimizing pain. Room- 
temperature irrigation, warmed skin-preparation 
solution, proper draping, and fluid drainage main- 
tain patient comfort and thus reduce anxiety 
levels. Draping for sterility while protecting patient 
modesty and ensuring irrigation drains away from 
the patient will improve comfort and minimize 
movement. Water-based lubricant is instilled at 
the meatus before scope insertion to provide 
urethral dilation and comfortable passage. To 
minimize discomfort, the authors enter the bladder 
with the assistance of the blunt obturator and use 
the 70° lens to visualize the entire bladder with 
minimal torque. 

Women may be placed in lithotomy (for rigid) or 
frog-leg position for flexible cystoscopy. If hip 
pain or contractures limit articulation, padding 
may be used to support the knees in a frog-leg 
position, or the most flexible leg can be bent 
(with the surgeon moving to that side of the bed). 
Both legs can also simply be adducted, or low 
lithotomy may be more comfortable for some. 
The meatus can be visualized using the light 
from the scope to help illuminate the area. If not 
seen, palpation can help locate its position (typi- 
cally deviating posteriorly with atrophic vaginitis) 
while using the other hand to introduce the scope 
tip. The female urethra angles anteriorly, and can 
be visualized best when coming out of the bladder 
with irrigation fully open. 

In men the foreskin is retracted and the penis is 
gripped laterally just proximal to the coronal sul- 
cus, and held on stretch at 45°. The scope tip is 
introduced after saline irrigation has bled the air 
out of the system, keeping the lumen centered 
as the scope is advanced. At the level of the 
external sphincter, a verbal warning that a pinch- 
ing sensation may be experienced is important. 1° 
One study documented that a transient increase 
in irrigation pressure (by squeezing the irrigation 
bag) hydrodistends the sphincter, decreasing 
pain (8.0-1.38/10) when passing a flexible scope 
through the membranous urethra.2’ Once past 
the sphincter, anterior flexion allows passage 
through the prostatic urethra and into the bladder. 

A systematic evaluation of the bladder will keep 
any abnormality organized, especially if multiple 
lesions are present. Dividing the bladder into 
anterior, posterior, right/left lateral, and trigone 
will help organize findings for communication 
with the patient and documentation. Full retro- 
flexion of the scope will help evaluate the median 


lobe and the bladder neck. Testing deflection 
before insertion of the scope will help ensure the 
scope is not damaged, and confirms which direc- 
tion of angulation has the greatest deflection. If a 
high bladder neck precludes the scope being de- 
flected adequately to assess the trigone, rotating 
the entire scope 180° to have maximal deflection 
posteriorly may help improve visualization. 


Stent Insertion 


Most retrograde double-J stent insertions in North 
America are currently done under GA using flu- 
oroscopic guidance. Stent insertions can also be 
done under conscious sedation (CS) or local anes- 
thetic, and is well tolerated in many patients. 
Acutely obstructing stones may also be stented 
under local anesthetic, as described in a retro- 
spective review of 46 patients. Rigid or flexible 
cystoscopy was used to introduce a Sensor guide 
wire (Boston Scientific) up to the level of the kid- 
ney, then a retrograde pyelogram performed 
through a 5F open-ended catheter. A 6F double- 
J was then placed (without tether), and postpro- 
cedural radiographs were used for confirmation 
of position. Failures (6 under local anesthetic) 
were due to inability to position a wire or stent 
because of stenotic ureteric orifice or impacted 
stones, and inability to find the ureteric orifice, 
while 1 procedure was terminated owing to the pa- 
tient’s discomfort. One stent was malpositioned 
under GA yet, even accounting for these discrep- 
ancies in failure, the cost was 3 times greater on 
average in the GA group ($30,000 vs $11,000).'° 
Jin and colleagues?* compared ureteric cath- 
eter placement via rigid and flexible cystoscopy 
(under local anesthetic), finding the latter to 
afford better comfort in men (VAS: 7.2/10 vs 3.5/ 
10) and lower gross hematuria rates (8.6% vs 
25%), with no difference in procedural times. 
There was no significant difference in the number 
of successful intubations or in pain levels experi- 
enced by women. Though not equivalent to stent 
insertion, this study does highlight the role of 
flexible cystoscopy in minimizing morbidity while 
facilitating intubation of the ureteric orifice. 
Stenting without fluoroscopy has also been 
described, and is often required in situations 
where patient transfer or radiography are not 
available (ie, the intensive care unit). A retro- 
spective analysis of a nonfluoroscopy stent- 
placement technique was found to have equal 
outcomes and complications in comparison with 
standard stent placement.?° In this study, stent 
placement without fluoroscopy was performed 
after ureteroscopic stone removal, when the 
length of the ureter can be measured from the 


ureteropelvic junction to the UVJ. This distance is 
then measured on the stent from the proximal 
curl, and marked on the distal aspect. The wire is 
then back-loaded through a cystoscope and the 
stent inserted until the mark has advanced into 
the ureteric orifice. The wire is then withdrawn 
10 cm, and the cystoscope backed out until it is 
1 cm distal to the bladder neck. The stent is then 
released when the most distal tip is visualized, 
and placement is confirmed by assessing the 
curl directly. 

This technique is only applicable when there is 
no ureteric obstruction, and length of the ureter 
is measured with a ureteroscope. This procedure 
can be helpful in reducing radiation doses in those 
with significant previous exposures, younger 
patients, and pregnant women. For most patients, 
using fluoroscopy while minimizing exposures 
will facilitate proper stent placement without 
having to subject the patient to ureteroscopy. As 
an alternative, ultrasonography can be used to 
monitor the placement of the guide wire, followed 
by monitoring the coiling of the renal end of the 
ureteral stent.24 


Post-Stent Insertion Symptomatology 


Discomfort after stent insertion and understanding 
of the procedure may be poorly addressed; for this 
reason written material can help alleviate patients’ 
uncertainties, potentially minimizing the need for 
emergency phone calls and assessments.2° The 
use of as-needed medications can help signifi- 
cantly reduce flank pain and lower urinary tract 
symptoms caused by refluxing urine and stent irri- 
tation. Nonsteroidal anti-inflammatories (NSAIDs), 
anticholinergics, pyrimidine, and a-blockers can 
be used alone or in combination. 

A randomized placebo-controlled trial com- 
paring pyrimidine and extended-release oxy- 
butynin showed no difference in bothersome 
symptoms in stented patients between the 
medication and placebo arms?°; however, the 
sample size of this study was small. a-Blockers 
have been used to help relax ureteric smooth 
muscle contractions and trigonal spasms. Several 
studies have prospectively examined the use of 
a-blockers in stented patients and their effects 
on urinary tract symptoms, quality of life, and 
pain.27-> Two meta-analyses have been per- 
formed, including up to 12 trials, all of which 
showed significant improvements in the Ure- 
teral Stent Symptom Questionnaire and pain 
scores.°6.37 

Recently a randomized controlled trial com- 
paring tamsulosin (0.2 mg daily), solifenacin 
(5 mg daily), a combination of both, or no 
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medication was performed. International Prostate 
Symptom Score and pain scores were used, and 
combination therapy significantly improved both 
irritative and obstructive symptoms.°8 


SHOCK-WAVE LITHOTRIPSY 
Anesthetic Considerations 


GA, epidurals, paravertebral blocks, CS, and 
topical analgesia have all been used in ambulatory 
ESWL. The first 3 modalities require involvement 
of and monitoring by dedicated anesthesia staff, 
and have varying lengths of recovery.®? Epi- 
dural blocks tend to have longer lag times than 
modern short-acting anesthetic agents.*° Sub- 
cutaneous and intramuscular injection of short- 
acting (lidocaine) and long-acting (ropivacaine) 
local analgesics have been studied, and show 
improvements in pain if administered over the 
correct area of shock-wave focus, sparing pa- 
tients the need for systemic agents.*! 

Specific lithotripsy units and characteristics of 
patient (body habitus, spinal deformations, anxi- 
ety, baseline pain tolerance, and so forth) will 
dictate the pain experienced. Type and position 
of stones, renal anatomy, and the need for ad- 
junctive procedures (stenting, ureteroscopy, and 
so forth) must be considered when triaging for 
GA versus CS. The Hounsfield units (HFU) of 
stones on unenhanced CT scans may also help 
predict which patients are better suited for SWL 
than for endoscopic treatment. In a study review- 
ing the outcomes of 50 patients with stones 
smaller than 1 cm undergoing SWL, it was found 
that stones with HFU greater than 900 had signi- 
ficantly worse stone-free rates than those with 
HFU of less than 500.4? 

Several studies have implicated that the 
modality of anesthesia may affect SWL outcomes. 
Lee and colleagues*® showed outcome differ- 
ences were greatest in upper pole stones; how- 
ever, there was no difference in stones 10 mm or 
smaller with use of either GA or CS. Zommick 
and colleagues** found equivalent efficacies, 
while GA was slower and required less fluoro- 
scopy time. Though somewhat contradicted by 
other retrospective series, one has to consider 
that modality may play a role in the final outcome 
of stone treatment.*5 

Topical lidocaine/prilocaine cream (EMLA) has 
been investigated, and has decreased intraopera- 
tive analgesic sedation, improved fragmentation, 
and decreased patient movement, although it is 
not effective enough to mitigate the use of intra- 
venous sedation.*®*” A 3-armed study investi- 
gating pain control using preoperative NSAIDs 
versus morphine versus EMLA showed no 
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significant differences in pain score, and no 
increased risk of hematoma or hematuria.*® 
NSAIDs are commonly used for renal colic, and, 
lacking gastrointestinal side effects, COX-2 inhibi- 
tors may carry a renoprotective effect after SWL, 
as demonstrated by Park and colleagues’? in a 
mouse model. A meta-analysis of 3 randomized 
controlled trials using NSAID analgesia in modern 
ESWL therapy showed significant pain reduction 
equivalent to that seen with opiates.°° 

Several randomized trials investigating a com- 
bination of auditory and visual distraction during 
lithotripsy have noted improvements in the extent 
of pain and distress of patients.°'-5* Providing 
self-selected music and/or video has been shown 
to reduce anxiety, pain scores, and analgesic re- 
quirements. Music can be facilitated by pro- 
viding headphones, isolating the patient from 
the ambient noise of the lithotripsy suite (even 
before entry), along with a portable video monitor 
on an adjustable stand. Once positioned on the 
lithotripsy table, adjusting the monitor prevents 
neck strain, and subsequent movement is 
avoided. Simply providing ear plugs has also 
been shown to reduce the amount of propofol 
required during SWL.*°4 

Each lithotripter will have unique peak pres- 
sures, focal area at skin level, and focal zones, in 
addition to settings required to fragment stones 
(number of shocks, energy settings, and duration 
of treatment). Just as important as understanding 
the equipment settings is ensuring efficient de- 
livery of the shock waves (SW), which can be 
significantly affected by coupling issues. To 
ensure maximal energy transfer from the treat- 
ment head to the patient, coupling the two in- 
volves using a gel or oil medium. This medium 
should be similar in density to soft tissue, without 
air bubbles, yet viscous enough to adhere to 
both body and treatment head. A study quantifying 
the air-bubble content of coupling media found 
that maximal phantom stone fracture was pro- 
vided by a silicone-based lubricant, and ultra- 
sound gel in which the bubbles had been 
removed. With media including more air, the effi- 
cacy of the SW diminished.” When the surface 
area of the air bubbles was quantified, 2% 
coverage of the treatment head by bubbles 
reduced stone breakage by 20% to 40%.°° 

To effectively deliver a shock wave from the 
treatment head to the stone, the pulse has to travel 
through fairly homogeneous materials. Heavier 
coupling agents such as petroleum jelly may nega- 
tively affect wave transmission.°” Ensuring initial 
and continued contact with the treatment head 
preserves a maximally air-free transition. When a 
patient moves, breaking the seal and recoupling 


without readministering the medium decreases 
peak pressures by 37% and decreases energy 
transmission 57%, in turn requiring more shocks 
for the same stone. Applying liberal amounts of 
gel to the treatment head and raising the unit to 
meet the patient’s back will initially ensure minimal 
formation of air bubbles.°° The patient should 
be positioned with care before coupling; how- 
ever, if there is a need for repositioning or the 
patient decouples, the application process should 
be repeated. 


Imaging 


Fluoroscopic guidance during lithotripsy is stan- 
dard for most units, although in-line ultrasound 
probes are now becoming readily available. The 
urologist should be aware of the radiation risk, 
and take an active role in minimizing exposures. 
Judicious use of radiation time, positioning the 
intensifier closer to the patient, standing away 
from the fluoroscopy head, using last-image 
hold, and reducing the pulse rate from 30 frames 
per second (FPS) to 15 fps help reduce total ra- 
diation exposure. In addition to surgeon experi- 
ence,°® employing experienced technologists has 
also been shown to improve outcomes while 
reducing fluoroscopic time.°? 

Radioopaque stones in the kidney and ureter 
are located just as for any endoscopic procedure; 
however, F2 is defined by rotating the C-arm to 
judge the stone’s 3-dimensional positioning. This 
action can be taken purely fluoroscopically or in 
conjunction with ultrasonography, which may be 
used to further reduce radiation (ie, in children) or 
for radiolucent stones. Without ultrasonography, 
intravenous contrast can be given safely as a bolus 
or drip infusion to identify filling defects, or retro- 
grade pyelography can be performed.®?:*" 


Complications 


Anesthetic modality has not changed the risk of 
complications from SWL. Although there is a theo- 
retically reduced risk of complications of GA from 
avoiding intubation, no study has been large 
enough to demonsirate such trends. Hematoma, 
hematuria, flank pain, skin bruising, ureteric 
obstruction, urinary tract infection, and sepsis 
are all possible. Rates of perinephric hematoma 
range from 1% to 8% with current-generation 
lithotripters, and a case-matched review of 6172 
SWL treatments showed intraoperative hyperten- 
sion and anticoagulation/antiplatelet use to sig- 
nificantly increase its risk.°* Almost all can be 
managed conservatively, without requiring trans- 
fusions or additional procedures. 


SWL Settings 


In controlling the rate and energy levels, several 
strategies have shown benefits in efficacy and 
morbidity. In attempts to improve shock-wave de- 
livery, modern machines have increased power 
ranges, higher peak pressures, and smaller focal 
zones. Although this has led to greater patient 
comfort with less focused energy at the skin 
level, greater hematoma rates and lower stone- 
free rates have been noted in comparison with 
the earlier Dornier HM3 lithotripter.®* Delivering 
the fastest rate at the highest power for the 
maximal number of shocks®* may intuitively 
improve fragmentation, anesthetic times, and 
energy delivered, but does not necessarily 
improve outcomes. 


Energy 


Priming kidneys with a lower energy level (12 kV) 
for 100 to 500 shocks, before delivering the 
balance of 2000 SW at full power (24 kV), was 
shown to have protective effects with regard to 
hemorrhagic lesions when tested in porcine 
models. Whether these priming shocks are given 
with a 3-minute pause or over a period of app- 
roximately 4 minutes, they confer the same bene- 
fits, resulting in subsequent treatment-dosed SW 
being less damaging.®° 

Several clinical studies have approached step- 
wise protocols for SWL in terms of stone com- 
minution, complications, and functional renal 
outcomes. The first randomized trial allocated 
25 patients to 3000 shocks of escalating energy 
(starting at 11 kV, increasing by 1 kV every 
500 SW to 13 kV), compared with a fixed protocol 
(13 kV).©© Stone-free rates were slightly improved, 
with smaller fragments being produced by energy 
escalation, and with no differences in complication 
rates. In 2010, 45 patients underwent escalating 
(500 SW at 14 kV, then 1000 SW at 16 kV, then 
1000 SW at 18 kV) or fixed-energy protocols 
(2400 SW at 18 kV) with gated rates between 60 
and 80 shocks per minute (spm) using the Dornier 
DoLi-50 lithotripter.®” Although patients received 
less total energy in the stepwise arm, they showed 
better stone fragmentation on 1-month follow-up 
radiography, and renal injury (assessed by urinary 
b2-microglobulin and b2-macroglobulin excretion) 
was significantly reduced, with no significant dif- 
ferences in complication rates. 


Rate 


In addition to optimizing energy the rate has been 
studied, generally showing better results with 
slower shock-wave rates. This finding may be 
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due to faster rates leading to decreased wave 
transmission, decreased negative pressure com- 
ponents, and less efficient formation of cavitation 
bubbles.®8-69 

Assessing the conventional 120 spm in compar- 
ison with 60 spm, a randomized trial showed 
improved successful fragmentation for stones 
larger than 10 mm (44% vs 10.8% fragments 
<4 mm).”? For all stones, stone density predicted 
successful fragmentation, whereas for those 
larger than 10 mm, density, stone size, patient 
age, and 60 spm were all significant predictors. 
No differences in pain, complications, or urinary 
markers for renal injury were noted, although 
there was an increase in fluoroscopic time. This 
rate decrease effectively doubles the treatment 
time, as a similar number of shocks were delivered 
in both arms. Several other protocols have been 
tested, showing that slower rates improve 
fragmentation, reducing the need for auxiliary 
procedures without increasing complications. A 
case-controlled study”! compared rates of 
70 spm and 100 spm, with stepwise energy in- 
creases (for both groups) and follow-up imaging 
at 6 months. The slow-rate group required fewer 
total shocks in this study (3045 vs 4414; P<.001), 
had improved stone-free rates (67% vs 25.25%; 
P<.001), and had reduced retreatment rates 
(21.6% vs 45%; P = .013). Hospital Costing 
Department information determined a 50% cost 
reduction in the slower-rate group (£497 vs 
£1002, P = .001). 


SECOND-LOOK PERCUTANEOUS 
NEPHROLITHOTOMY 


Percutaneous nephrolithotomy (PCNL) is now 
the preferred procedure in patients with large 
renal stone burdens. Performed mostly under 
GA in the prone position, stone-free rates from 
40% to 95% have been reported, depending on 
many factors relating to the patient’s anatomy, 
stone burden, stone composition, and surgical 
expertise. ”2 

Ideally a CT scan is available for surgical plan- 
ning to assess stone burden, renal anatomy, and 
adjacent structures. Before completion, visual 
and fluoroscopic survey of all calyces, renal pelvis, 
and ureter minimizes the risk of leaving significant 
fragments. However, this is not always possible 
because of bleeding and poor visualization, hemo- 
dynamic instability under GA, sepsis, and so forth. 
In these cases residual fragments may not be fully 
appreciated, and even if identified may not be 
immediately extractable. 

If surgery is terminated before completion, or if 
one is uncertain of the size, number, or location 
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of remaining fragments, postoperative imaging is 
helpful. Kidney/ureter/bladder radiographs or CT 
studies are commonly used on postoperative 
day 1, whereas ultrasonography is technically diffi- 
cult because of in-field dressings and drainage 
tubes. 


Natural History of Residual Fragments After 
PCNL 


If a fragment is known to be left behind or is 
detected on imaging, knowing its significance will 
help guide management. In a study by Raman 
and colleagues, ’? postoperative CT scans showed 
residual fragments in 8% of their PCNL cases; 
47% of fragments were lower pole, 32% intra- 
polar, 24% upper pole, and 18% pelvic/ureteric 
stones. Sixty percent of fragments were smaller 
than 2 mm and 79% were smaller than 5 mm. All 
of these patients were treated conservatively, 
and over the following 32 months 43% required 
medical care, 61% of whom underwent surgical 
intervention. Factors predicting fragment-related 
events were fragments larger than 2 mm and loca- 
tion within the pelvis or ureter. 

Assessing economics of expectant manage- 
ment and second-look PCNL, fragments smaller 
than 2 mm did not warrant routine second looks, 
as the added cost of the procedure (US $2475) 
outweighed the cost of expectant management 
($690). Stones 4 mm or larger had higher asso- 
ciated costs with expectant management ($4672) 
owing to the increased percentage of patients 
who required medical attention/secondary pro- 
cedures, making second-look nephroscopy eco- 
nomically advantageous in these patients.”* 

Given the belief that any residual fragments in 
children are significant risks for future stones, 
Roth and colleagues”? reported that stone-free 
goals may be accomplished with second-look 
and third-look nephroscopy. Stone-free rates 
were 46% after initial PCNL, 86% after the second 
look, and 97% after third-look nephroscopy. Chil- 
dren, however, had all procedures completed 
under GA, and 2 patients required a second place- 
ment of renal access. 


Postoperative Drainage 


On deciding to terminate a case that may require 
a second-look nephroscopy, it is important to 
determine whether the same access is adequate. 
If so, it is imperative that this tract be maintained 
until the second-look procedure is possible. If 
the tract is maintained, ureteric access allows 
straightforward placement of a safety wire. Clinical 
situations may dictate one’s choice of drainage 
tubes. Brisk bleeding may necessitate a large- 


bore catheter for balloon tamponade while multi- 
ple accesses may allow for placement of a loop 
nephrostomy tube. Nephroureteral catheters 
(with both bladder and renal pelvis curls) may be 
used to help minimize accidental displacement 
and maintain ureteric access. If external drainage 
is not necessary, a straight 5F ureteric catheter 
may be advanced antegradely to the distal ureter, 
suturing the free end at skin level and tucking the 
excess under a dressing. As long as a clear tract 
exists from skin to collecting system, the size of 
the nephrostomy tube does not affect the accom- 
modation of a nephroscope if the second-look 
procedure is performed within several days.’® 


Intraoperative/Postoperative Imaging 


At the completion of each case the scope should 
be removed, and on high magnification the kidney 
should be observed fluoroscopically, manipulating 
the sheath to ensure it is not obscuring any frag- 
ments. If there were initially stones in the calyx 
entered, the sheath should be backed out under 
direct vision while inspecting for fragments. 

Postoperative protocols for imaging and 
second-look nephroscopy are surgeon specific, 
and can range from no imaging/intervention (espe- 
cially in tubeless techniques) to routine CT and/or 
nephroscopy. CT scans provide information on 
residual stone burden, hematoma formation, and 
renal anatomy. Stone dust may be overcalled by 
CT, and timing may be important because frag- 
ments found immediately after surgery may wash 
out over time.’” Therefore, it is important to corre- 
late preoperative and postoperative imaging with 
intraoperative knowledge of what was fragmented 
and what may have been left behind. The negative 
predictive value of fluoroscopy + endoscopy is 
100% for fragments 4 mm or larger, 88% for frag- 
ments from 2 to 4 mm, and 73% for the smallest 
fragments. Consequently, more than a quarter of 
cases that were deemed stone-free at the time of 
surgery had fragments 4 mm or smaller.”® 

The radiation dose is an important consider- 
ation, and should be considered for each patient 
based on intraoperative findings, gender, age, to- 
tal number of previous scans, and patient pre- 
ference. Once a CT scan is performed, the stone 
burden should be considered based on its risk of 
passage, possible future need for surgical inter- 
vention, risk for future stone growth, patient pref- 
erence, and technical feasibility via URS, PCNL, 
or SWL. Routine CT scans can avoid second- 
look procedures, as only 80% of cases whereby 
the surgeon believed there were residual stones 
had stones confirmed on CT. This finding implies 
that routine CT in patients thought to have residual 


fragments may reduce second-look procedures in 
20% of cases.”8 

Timing 

Second-look procedures have been typically per- 
formed between 48 and 72 hours postoperatively, 
the average length of stay being 3.7 days.’>”° 
Postponing a second look until hematuria resolves 
will optimize visibility. If a patient is febrile or shows 
signs of sepsis, a second procedure should be 
delayed for 24 hours until the patient is stable 
and afebrile. Patients with indwelling nephrostomy 
tubes who are discharged home and brought back 
after several weeks will have mature tracts; how- 
ever, unless a large-bore tube is in place, dilation 
of these tracts will likely be required. 


Preprocedure Preparation 


In attempting second-look nephroscopy consent 
should be obtained, clearly outlining any com- 
plications that may be encountered. Common 
morbidities include bleeding/hematuria, infection, 
discomfort/pain with manipulation, conversion to 
GA, and need for additional procedures. Hydro- 
thorax is also possible in supracostal access, 
and may necessitate the placement of a chest 
tube. 

There is no standard approach to second-look 
nephroscopy; although most surgeons position 
the patient prone or flank, a posterior approach 
to patients sitting upright has been described. A 
Foley catheter is required because of the quick 
accumulation of irrigation. Scout images and 
nephrostograms can be acquired to highlight 
radioopaque stones, renal anatomy, and filling 
defects. Residual clots may cause filling defects, 
and retained contrast or sand may appear as 
radioopaque densities on fluoroscopy, requiring 
visual inspection. If postoperative imaging is 
sufficient and residual stones are straightforward 
with a ureteric-access catheter in place, fluoros- 
copy can potentially be omitted. In these cases 
careful inspection of each calyx should be per- 
formed, and all stone fragments removed must 
correlate with post-PCNL imaging to ensure 
completeness. 

Depending on the type of nephrostomy tube 
present, a safety wire is inserted to the level of 
the bladder if possible, or curled in the renal 
pelvis. This maneuver is easily performed when 
nephroureteral catheters, reentry Malecot neph- 
rostomy tubes, or open-ended ureteric catheters 
are placed during initial surgery. If only renal 
drainage is present, a combination of Bentson 
guide wires (Cook Medical) and straight/angled 
Glide wires (Boston Scientific) can be used in 
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addition to Kumpe (Cook Medical) or straight/ 
angled Torque catheters (Boston Scientific). Fluo- 
roscopy is then used to guide the wire down to 
the bladder, and the free end is fixed to the 
drapes. If a mature tract is present a safety wire 
may not be necessary to enter the kidney; howev- 
er, to prevent loss of access while maintaining the 
ability to place a stent or nephrostomy tube 
quickly, the authors use a safety wire when work- 
ing in the upper tract. 

Other equipment to have on hand includes an 
assortment of tipless baskets based on residual 
stone size. A flexible cystoscope is the main scope 
used during most second looks, and a flexible 
ureteroscope can be used for nephroscopy and 
anterograde ureteroscopy. A Holmium laser with 
a 200-and 365-nmm fiber should be present, in 
case fragments are too large to be pulled out in 
one piece. A 365-nm fiber will be adequate for 
the flexible cystoscope, but is too large for flexible 
ureteroscopy. Using a semirigid ureteroscope next 
to, or even through the nephrostomy tube has 
been described, but requires fragments to be 
relatively small and in a straight line from the 
entered calyx.®° A rigid nephroscope, graspers, 
and dilation instruments (balloon or rigid) should 
be available, yet will rarely be used under CS. 
Stents and nephrostomy tubes predicted to be 
needed at completion should be present to mini- 
mize delays in case closure. 

With the nephrostomy tube removed, redilation 
and sheath placement are rarely required when 
using a flexible nephroscope. Irrigation is initially 
maintained at approximately 60 mm H20, then 
adjusted based on visualization. The flexible scope 
can be introduced next to a safety wire or over a 
second wire. Once in the collecting system, clots 
may be present and adherent to mucosa and 
stones. Hooking up suction tubing to the instru- 
ment port allows intermittent irrigation and suction 
as necessary. Irrigating and grasping clots with 
endoscopic baskets may reveal associated frag- 
ments that are simultaneously removed. 

Sheath insertion is not always necessary, but 
may be helpful in select situations. If the tract is 
difficult to navigate with a flexible instrument and 
multiple passes are required, a 24F sheath may 
be used. Bleeding from the tract will reduce 
visualization, and inserting the largest sheath 
size tolerated will minimize blood in the field 
while maximizing drainage. A reported series of 
routine second-look nephroscopy without sheaths 
discovered that 5% of supracostal accesses 
resulted in hydrothorax requiring chest-tube 
insertions. This situation prompted the investiga- 
tors to routinely use sheaths in all supracostal 
nephroscopies. 
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Small stones can be removed via extraction of 
endoscopic baskets. Nitinol tipless baskets allow 
for negotiation within tight spaces. Time to extrac- 
tion has been shown to be quickest for stones 
smaller than 5 mm using the Halo basket (Sacred 
Heart Medical), and for larger stones using the Zer- 
otip basket (Microvasive).®' Care should be taken 
to ensure the stones are seated securely in the 
basket, ensuring they are not lost within the tract 
during extraction. When a sheath is not used, frag- 
ments remaining in subcutaneous or perirenal tis- 
sue could become a source of chronic irritation 
and infection, and may confuse future imaging. 

Laser litholapaxy can be performed during 
ambulatory nephroscopy. Under CS, involuntary 
movements, along with renal excursion secondary 
to respirations, may lead to a challenging environ- 
ment, increasing the risk of mucosal injury and 
perforation. Starting at 6.4 W (0.8 J/0.8 Hz) using 
a flexible nephroscope and 365-nm fiber (or a 
200-nm fiber if severe angulation is required), the 
goal is to fracture large pieces until they are 
removable by basket. 

“Popcorning” fragments is difficult in this 
setting, as it requires steady laser positioning 
near a stone to cause fragments to bounce and 
make repeated contact with the laser. However, 
if stones are within a large hydronephrotic calyx 
with a narrow infundibulum, popcorning these 
stones can be helpful, as fragments are trapped 
and pieces need to be fairly small to be pulled 
through the infundibulum. Incision or dilation of 
stenotic infundibulum during an ambulatory pro- 
cedure is not recommended, owing to the risk of 
bleeding and pain. 

Gentle anterograde flexible ureteroscopy with 
laser litholapaxy and basket extraction may also 
be performed. Several studies have shown that pa- 
tients tolerate retrograde semirigid and flexible ure- 
teroscopy under local or sedative analgesia without 
increased morbidity or decreased rate of effi- 
cacy.8283 |f a large volume of stone is present and 
manipulated during the session, antegrade uretero- 
scopy will ensure the ureter is stone free. Sand and 
small fragments can be washed down to the 
bladder using the ureteroscope. If gravity irrigation 
is used for nephroscopy and stones are not frag- 
mented, or if the ureter is previously stented, the 
risk is reduced on wash down. In cases involving 
steinstrasse or large ureteric stones, GA should 
be considered during second-look procedures. 

Placement of a ureteric stent and nephrostomy 
tube at the completion of second look are facili- 
tated by having a safety wire in place, although 
most patients may not need either. Antegrade 
stenting is best performed with fluoroscopy (to 
assess the distal curl) and through or beside a 


flexible nephroscope. If performed through the 
scope the wire has to be back-loaded into the 
working channel, and pushers supplied with stents 
are not of adequate length. In these situations a 
5F open-ended catheter can be used to advance 
the stent to the correct position while confirming 
that the curl is in the renal pelvis. Stent graspers 
may be needed if the stent is not placed in the 
correct position. Advancing the stent alongside 
the flexible nephroscope can be tricky, as it can 
be challenging to stabilize the wire and stent if 
they buckle without a working sheath. 


URETEROSCOPY 


Ureteroscopy has become an indispensable tool 
for the urologist for the diagnosis and treatment of 
both benign and malignant urologic conditions. 
Although the bulk of ureteroscopy is still performed 
in an operating-room setting under GA, a role for of- 
fice and ambulatory procedures with either local 
anesthesia only, or combined local anesthesia 
with moderate sedation, in select patients has 
developed. In these patients the ambulatory setting 
may provide more convenient care in a cost- 
effective environment that is easy to access. 


Diagnostic Procedures 


Jones and Streem®* first reported office-based 
cystoureteroscopy using a flexible cystoscope in 
a select group of patients who had undergone a 
prior distal ureterectomy and had a patulous 
neo-orifice. Only intraurethral lidocaine was used, 
and patients tolerated the procedure well. Visibility 
was deemed excellent. 

Subsequently Reisiger and colleagues®* re- 
ported their experience with anesthesia-free 
ureteroscopy in the office in the surveillance of 
patients who had undergone prior endoscopic 
treatment of upper-tract urothelial cell carcinoma. 
Of note, these patients had all undergone prior 
“unroofing” of this distal ureter, which facilitated 
passage of the ureteroscope in the office. These 
procedures were performed in the office and 
were well tolerated by the patients, with 65 of 67 
(97%) having a complete survey of the collecting 
systems including the lower pole. Fluoroscopy 
was not used, but a prior retrograde pyelogram 
served as a template of the collecting system. 
The investigators note that initially they selected 
patients who had significant anesthetic risk factors 
for the office-based procedure, but with increasing 
experience it was offered to a wider range of 
patients in an effort to reduce cost, time, and 
inconvenience to patients. Office-based upper- 
tract surveillance seems a viable option for pa- 
tients with a history of transitional cell carcinoma. 


Ureteral Stones 


Indications and technique 

Patient selection remains a critically important 
consideration when determining whether to pro- 
ceed with ureteroscopy and laser lithotripsy under 
CS in an ambulatory setting. Patients with a history 
of sleep apnea, history of difficult intubation, 
American Society of Anesthesiologists (ASA) 
physical class score of Ill or higher, and chronic 
narcotic use are typically managed with general 
or regional anesthesia in the operating room. 

In men, primarily distal stones are considered for 
ambulatory procedure under CS, whereas in 
women mid and distal stones are considered. 
Although no strict cutoff in terms of size is used, 
clinical judgment is necessary in selecting 
patients. In general, solitary stones 8 mm or 
smaller are considered. 

Hosking and Bard?” first reported the treatment 
of small (<5 mm) distal ureteral stones under intra- 
venous sedation with fentanyl and midazolam in 
1996. Using a small 6F rigid ureteroscope, they 
were able to basket-extract the stones success- 
fully in 67 of 70 patients (68 patients had distal 
stones and 2 were in either the middle or upper 
third) in a safe fashion. A follow-up study in 2003 
compared ureteroscopic stone removal with 
ESWL, both under CS, for the management of 
distal ureteral stones.88 The investigators reported 
that women tolerated distal URS equally with 
ESWL, whereas men showed a preference toward 
ESWL. However, treatment success was higher 
with URS, at 95% versus only 72% in the ESWL 
group. In an environment where ESWL had pri- 
marily been used for these patients, this tech- 
nique now provided an attractive, cost-effective 
alternative. 

Subsequent work has demonstrated that 
ureteroscopy with pneumatic or laser lithotripsy 
can be safely performed under CS. Rao and 
colleagues®® administered diclofenac sodium 
(75 mg) and promethazine hydrochloride 
(12.5 mg) 30 minutes before the procedure, then 
sedated patients with a combination of fentanyl 
and midazolam at the initiation of the ureteroscopy 
with lithotripsy. Of their patients, 87.10% deemed 
the procedure acceptable and only 4.84% re- 
ported the procedure as painful. Success rates 
were highest for distal stones at 97.30%, with 
86.66% for upper and 80% for mid-ureteral stones. 


Anesthetic considerations 

At the authors’ institution (The Ohio State Univer- 
sity Wexner Medical Center), physicians adminis- 
tering moderate conscious sedation must be first 
accredited by the institution. This process involves 


Office-Based Stone Management 


completing a hands-on airway course, demon- 
strating competencies through computer-based 
learning modules, and being Advanced Cardio- 
vascular Life Support (ACLS) certified. Nurses, 
also ACLS certified, administer the medications 
as directed by the physician and monitor the 
patient during the procedure. Monitoring includes 
continuous pulse oximetry, cardiac rate and 
rhythm assessment, intermittent blood pressure 
monitoring, and assessment of the relative degree 
of patient comfort. Patients are administered 
promethazine hydrochloride, 12.5 mg intrave- 
nously, in the preoperative holding area to reduce 
nausea at the time of the procedure. Oxygen via 
nasal prongs is used during the duration of the 
procedure. Once positioned in the procedure 
area and the surgical time-out is completed, the 
patient is sedated with a combination of fentanyl 
and midazolam. Typically 2 mg midazolam and 
100 ng fentanyl are used to start the procedure. 
The patient’s response to this dose is evaluated. 
If the patient is not adequately sedated, or if 
discomfort is noted during the procedure, addi- 
tional aliquots of 50 mg fentanyl and 1 mg midazo- 
lam are administered. A maximum of 500 ng 
fentanyl and/or 5 mg midazolam are used. The 
ratio of fentanyl to midazolam is somewhat individ- 
ualized. For patients who report primarily pain, a 
greater ratio of fentanyl to midazolam is used; 
conversely, if patient anxiety is the primary 
concern, the ratio of fentanyl to midazolam is 
reversed. After the procedure is complete, pa- 
tients are monitored in the postprocedure recov- 
ery area for approximately 1 hour until discharge 
criteria are met. 


Technical considerations 

Once the patient is adequately sedated, a flexible 
cystoscope is used to pass a hydrophilic guide 
wire up the ureter on the affected side. Fluoros- 
copy is used to confirm the guide-wire placement 
and the cystoscope is removed. The bladder is 
then emptied with a 16F straight catheter. An 8F 
to 10F coaxial dilator is then carefully passed 
and used to dilate the distal ureteral orifice. Often, 
a distal stone can be felt as the dilator passes up 
to it. The 8F to 10F coaxial dilator is then 
removed. A 7F or smaller semirigid ureteroscope 
is then carefully passed via the urethra into the 
bladder and into the distal ureter. The combina- 
tion of the dilation with the 8F to 10F dilator and 
the 7F (or smaller) ureteroscope make balloon 
dilation rarely necessary. The ureteroscope is 
then carefully advanced alongside the guide 
wire until the stone is reached. If there is difficulty 
reaching the stone, such as from ureteral edema, 
a second hydrophilic guide wire can be passed 
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through the working channel of the ureteroscope 
to help guide the scope to the target. Once the 
stone is reached, the guide wire in the working 
channel is removed. If the stone is very small, 
basket extraction with a nitinol stone basket 
may be performed; however, if there is any 
concern that the stone is too large to easily 
extract, the authors strongly recommend first 
fragmenting it with a Holmium:YAG laser. An op- 
tical fiber of 365 nm core size is loaded through 
the working channel and the stone is targeted. 
Pulse-energy settings of 0.6 J at 6 Hz are used 
initially and then increased slightly up to 1.0 J at 
10 Hz, depending on how hard the stone is. 
Higher pulse-energy settings increase the degree 
of stone retropulsion, so using as low a setting as 
possible that effectively fragments the stone is 
recommended.” Once the fragments are broken 
into pieces small enough to extract, the nitinol 
basket is used to pull the fragments out of the 
ureter. To limit the risk of trauma to the urethra 
from passing the semirigid ureteroscope in and 
out, the majority of the fragments are deposited 
in the bladder. On the last pass, a fragment is 
captured and removed, and sent for biochemical 
stone analysis. 

The authors do not routinely place stents after 
uncomplicated semirigid ureteroscopy. After the 
ureteroscope is removed, a retrograde pyelogram 
is performed through a 5F open-ended catheter. 
Pulse fluoroscopic images are obtained. If there 
is no extravasation and if contrast appears to be 
draining briskly down to the bladder, a stent is 
not placed. However, if the procedure has been 
complicated, such as from an impacted stone, 
perforation, ureteral injury from the laser, or other 
similar concerns, a stent should be placed at the 
completion of the procedure. 

At present, the authors’ practice is to treat most 
upper ureteral and renal stones in the operating 
room. With the use of a ureteral access sheath 
and liberal basketing of stone fragments, the use 
of a GA is preferred. 
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KEY POINTS 


e Advances in surgical techniques coupled with the development of faster-acting, safer anesthetics 
allow for more invasive procedures to be performed in an office setting. 

e Economic demands to decrease health costs and patients’ preference for the nonhospital setting 
also have contributed to the growth of office-based surgery (OBS), and will continue to fuel its 


growth in the future. 


e It is imperative that we continue to strive to hold the OBS centers to the same standards as ambu- 
latory and hospital settings with regard to patient safety. 
e Anesthesia for OBS should be such that the patient recovers quickly with few side effects or pain, 


and has a timely discharge. 


INTRODUCTION 


Office-based anesthesia (OBA) is defined as the 
provision of anesthesia services in an operating 
or procedure room that is not accredited as an 
Ambulatory Surgery Center (ASC) by the state in 
which it operates and is integrated into the day- 
to-day operations of a physician’s office’; that is, 
anesthesia and surgery are being performed in 
an office setting. 

Office-based surgery (OBS) is on the increase. 
In 2005, 25% (10 million) of all elective procedures 
performed in the United States were performed in 
an office setting, twice the number seen in 1995.2 

Urologic procedures are expected to increase 
by 35% in the United States as the population 
older than 65 years increases; at present they 
make up 5% of all ambulatory procedures.* 


Current office-based urologic procedures include 
flexible cystoscopy, transrectal prostate biopsy, 
urethral dilation, urethral meatotomy, vasectomy, 
varicocele repair, stone removal, circumcision, 
transurethral surgery of the bladder, and transure- 
thral needle ablation of prostate lesions.' 

The growth of OBS can be attributed to ad- 
vances in surgical techniques, associated with 
less postoperative pain coupled with the develop- 
ment of rapid-acting, safer anesthetics allowing 
for more complex procedures to be performed in 
an office-based facility. In addition, the economic 
demands to decrease health costs and patient 
preference for the nonhospital setting have contrib- 
uted to its growth. The advantages of an office 
setting consist of a more personal, less intimidating 
environment for patients, ease of scheduling, lower 
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costs, increased privacy, and decreased nosoco- 
mial infections.” Patients’ perception that proce- 
dures performed in the office setting are less 
invasive and, thus, safer, has also stimulated inter- 
est in OBS.° A survey performed by Coyle and col- 
leagues’ found that patients report an 
overwhelming satisfaction with OBA. Identified pre- 
dictors of satisfaction were lack of pain and nausea, 
the ability to remember discharge instructions, and 
having no memory of the procedure. Identified pre- 
dictors of dissatisfaction were anxiety, pain, vomit- 
ing, and inadequate depth of anesthesia. 

OBA is not for every provider or patient, nor is OBS 
appropriate for every surgeon. Because of the 
remote location of the office setting, proper selec- 
tion of patients and procedures is imperative. All 
types of anesthesia ranging from local, monitored 
anesthesia care (MAC), regional anesthesia, and 
general anesthesia (GA) can be performed in the of- 
fice setting. The main priority of OBA is to minimize 
pain, postoperative nausea and vomiting (PONV), 
and postprocedure drowsiness, to ensure patient 
safety and satisfaction, and to provide a speedy 
discharge home. The disadvantage of office-based 
procedures lies with patient safety, owing to a lack 
of uniform oversight and regulation. In addition, the 
anesthesiologist may have to practice without 
backup, consultation, or clinical assistance.® It is 
therefore imperative that the surgeon, anesthesiolo- 
gist, and office staff ensure that the location where 
the OBA is being administered is safe. 

Despite the rapid growth of OBS, it still remains 
unregulated in many states, and adherence to 
safety standards may not be uniform. This article 
focuses on the requirements for setting up a safe 
office-based practice, patient selection, and an- 
esthetic management for OBS. The degree of 
evidence in literature in relation to office-based 
procedures and complications is not as extensive 
as that on ambulatory and day-case hospital- 
based surgery. Ambulatory surgery paradigms 
can be used for guidance in patient selection and 
management for OBS. Thus, mention is made 
herein of ambulatory and hospital-based day sur- 
geries in the hope of extrapolating some of their 
management rationale to office-based proce- 
dures. It is safe to assume that patients who 
does not meet criteria for a procedure at an ambu- 
latory facility should not be considered for OBS. 


FACILITY CONSIDERATIONS AND 
ACCREDITATION 


Despite the growing popularity of OBA and con- 
cerns about its safety, there is still relatively little 
oversight. Whereas ASCs are tightly regulated, 
OBS is limited in its regulatory oversight. Lack of 


regulatory oversight may lead to OBS being per- 
formed in an environment with limited or outdated 
equipment, inadequate emergency resources, and 
insufficient policies. The skill level of the person 
providing anesthesia care may range from a 
board-certified anesthesiologist or certified regis- 
tered nurse anesthetist (CRNA) to a surgeon with 
little or no anesthesia training. At present, only 
25 states have issued guidelines to meet safety 
standards, 14 states require hospital transfer plans 
for emergency situations, and 9 states require re- 
porting of complications.’ Eleven states now 
require accreditation through 1 of several agencies 
to evaluate the office-based practice setting." 

The 3 major organizations for accreditation for 
OBS facilities are the Joint Commission on Ac- 
creditation of Healthcare Organizations (JCAHO), 
The Accreditation Association for Ambulatory 
Healthcare (AAAHC), and the American Associa- 
tion for Accreditation of Ambulatory Surgery Facil- 
ities (AAAASF). These organizations differ in their 
requirements for reporting of adverse events and 
peer-review process, credentialing and privileging 
of practitioners without hospital privileges, and 
enforcement. Accreditation with these associa- 
tions is voluntary in most states; however, most 
third-party payers will not reimburse the OBS facil- 
ity for procedures performed in a nonaccredited 
office.'° The Federation of State Medical Boards 
issued guidelines in 2002 outlining recommended 
policies and procedures for physicians performing 
OBS. The American Medical Association (AMA) 
has also issued 10 core principles for establishing 
safety standards in offices, and these standards 
have been endorsed by state medical boards 
(Box 1).'7 In addition, several professional soci- 
eties (American Society of Plastic Surgeons, 
American Society for Anesthetic Plastic Surgery, 
American College of Surgeons, American Society 
of Anesthesiologists [ASA]) have issued guidelines 
and recommendations for improving safety in 
ambulatory surgery or OBS/OBA. 

The establishment, construction, accreditation, 
and operation of an OBS facility should be in 
accordance with the local, state, and federal 
laws.° From an anesthesia standpoint the ASA 
has developed guidelines for OBA (Table 1).'° 
The ASA states that the anesthesiologist “must 
satisfactorily investigate areas taken for granted 
in the hospital or ambulatory surgical facility such 
as governance, organization, construction and 
equipment as well as policies and procedures 
including fire, safety, drugs, emergencies, staffing, 
training and unanticipated patient transfers.” The 
anesthesiologist must adhere to these guidelines 
and communicate with the surgeon and staff the 
need to adhere to these safety guidelines. 1° 


Box 1 

American Medical Association (AMA) 10 core 
principles for establishing safety standards in 
offices 


e Patient informed consent should be 


obtained. 


Guidelines and regulation for OBS should be 
developed according to levels of anesthesia 
as defined by the ASA. 


Physicians should use the ASA patient selec- 
tion classification in considering patient 
selection for surgery. 


Physicians should have proper qualifications 
such as board certification. 


Physicians should have hospital-admitting 
privileges or emergency transfer agreement. 


Facilities should be accredited. 


There should be a policy in place for adverse 
event reporting and peer review process. 


There should be a peer-review process for 
physician privileging, or a physician may 
show competence by maintaining core 
privileging at a licensed hospital or ASC. 


There should be at least 1 physician trained in 
ACLS/ATLS or PALS immediately available 
with appropriate equipment. BLS is manda- 
tory for everyone else in direct patient 
contact. 


Those administering sedation/GA should be 
appropriately trained. 


Abbreviations: ACLS, advanced cardiac life support; 
ATLS, advanced trauma life support; BLS, basic life 
support; GA, general anesthesia; OBS, office-based 
surgery; PALS, pediatric advanced life support. 

Adapted from American Medical Association. Office 
based surgery core principles. Chicago: American 
Medical Association; 2003. Available at: http://www. 
ama-assn.org/ama1/pub/upload/mm/370/obscorepri 
nciples.pdf. Accessed March 1, 2013. 


The facility should have a medical director who is 
ultimately responsible for the facility, the personnel, 
and observation of all local, state, and federal 
laws, codes, and regulations. A formal policy and 
procedure manual should be available to address 
issues such as provider qualifications, records, 
documents, quality improvement, professional 
liability, handling of controlled medications, and 
policy for clinical care issues. All health care pro- 
viders should hold a valid license. The anesthesiol- 
ogist should ensure that the local state and federal 
regulations concerning the use of controlled medi- 
cations are followed. A fire safety plan should be in 
effect, and emergency evacuations rehearsed. The 
anesthesiologist should ensure the proper storage, 
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ventilation, and backup of operating-room gases. 
Anesthesiologists should also ensure that the 
equipment used is fully supported by the manufac- 
turer or qualified service personnel and that backup 
electrical power is available, along with emergency 
lighting and protection against electric shocks or 
hazards. All elements of infection control should 
be properly practiced. 13-14 


MONITORING AND EQUIPMENT 


The ASA OBA guidelines state that there should be 
appropriate anesthesia equipment that is main- 
tained and current, along with basic anesthesia 
monitoring. Monitoring is expected to be of hospi- 
tal standard. Box 2 describes the ASA statement 
on equipment for anesthesia in non-operating- 
room locations.'® Box 3 describes the basics of 
anesthesia monitoring. '© 


PROCEDURE SUITABILITY 


Clearly not all procedures are suited to the office. In 
general, procedures should be of short enough 
duration and complexity to allow patient recovery 
and discharge from the facility. 13 The American So- 
ciety of Plastic Surgeons has recommended that 
surgical procedures not exceed 6 hours and that 
all procedures be completed by 3 pm. Procedures 
more than 6 hours long may be associated with 
the development of hypothermia and increased 
risk for deep venous thrombosis. 1” Surgical proce- 
dures involving major blood loss, intractable pain, 
or immobility severe enough to interfere with 
routine activities of daily living, as well as major 
intra-abdominal, intrathoracic, or intracranial sur- 
geries, are unsuitable for the office setting. 118 


PATIENT SAFETY IN OFFICE-BASED SURGERY 


The statistics on morbidity and mortality in OBS 
are difficult to analyze and compare because of a 
lack of standard definitions and, thus, of adverse 
events. In addition, data that are available are 
conflicting. 

Coldiron and colleagues’? reviewed OBS inci- 
dents in Florida over a 7-year period and found 
31 reported deaths, 18 associated with cosmetic 
procedures and 13 associated with medically 
necessary procedures. Some of these procedures 
occurred with and some without a licensed an- 
esthesia provider. Seventy-eight percent of the 
deaths reported occurred following the use of GA 
for the OBS procedure. 

Vila and colleagues?’ reviewed all adverse events 
reported to the Florida Board of Medicine from 2000 
to 2002, and found that the risk of death was 10 
times higher in doctors’ offices than in ASCs. The 
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Table 1 
American Society of Anesthesiology (ASA) guidelines for office-based anesthesia 


Administration and Facility Clinical Care 


Quality of Care 

The facility should have a medical director and 
governing body that establishes policy and is 
responsible for the facility and its staff 

Policy and procedures should be written and 
reviewed on an annual basis 

All applicable local, state, and federal 
regulations should be observed 

Health care providers should hold a valid 
license 

All operating-room personnel who provide 
clinical care should be qualified to do so 

The anesthesiologist should participate in 
ongoing quality improvement and risk- 
management activities 

The basic human rights of patients should be 
recognized 

Facility and Safety 

Facilities should comply with all federal, state, 
and local laws pertaining to fire, building 
construction and occupancy, 
accommodations for the disabled, 
occupational safety and health, and disposal 
of medical waste and hazardous waste 

Correct compliance with laws regarding 
controlled drugs 


Patient and Procedure Selection 
The anesthesiologist should be satisfied that 
the procedure to be undertaken is within the 
scope of the facility and the health care 
practitioners 
The procedure should allow for the patient to 
be discharged that day 
Patients at too high risk should be referred to 
an appropriate facility 
Perioperative Care 
The anesthesiologist should adhere to the 
basic standards of preanesthesia care, basic 
anesthesia monitoring, and postanesthesia 
care, and guidelines for ambulatory 
anesthesia and surgery according to the ASA 
The anesthesiologist should be physically 
present during the intraoperative period 
and immediately available until discharge 
Patient discharge is the physician's 
responsibility and should be documented in 
the medical record 
Personnel with training in advanced 
resuscitative techniques (eg, ACLS, PALS) 
should be immediately available until all 
patients are discharged home 
Monitoring and Equipment 
See statement on non-operating-room 
anesthesia locations (see Table 3) 
See standards for basic anesthesia monitoring 
(see Table 4) 
Emergencies and Transfers 
All facility personnel should be appropriately 
trained in and regularly review the facility's 
written emergency protocols 
There should be written protocols for 
cardiopulmonary emergencies and other 
internal and external disasters such as fire 
The facility should have medications, 
equipment, and written protocols available 
to treat malignant hyperthermia when 
triggering agents are used 
The facility should have a written protocol in 
place for the transfer of patients to a 
prespecified alternative care facility when 
extended or emergency services are needed 


Based on American Society of Anesthesiologists. Guidelines for office-based anesthesia. Last affirmed October 2009. 
Available at: http:/Awww.asahq.org/For-Members/Standards-Guidelines-and-Statements.aspx. Accessed March 1, 2013; 
with permission. A copy of the full text can be obtained from ASA, 520 Northwest Highway, Park Ridge, Illinois 60068- 


2573. 


investigators ascribed this to lack of observance to 
regulatory controls in doctors’ offices. 

Domino?" published results of a review of the 
ASA closed claims database to compare adverse 
events after OBA with anesthesia in the ASC 
setting. The severity of injury for office-based 


claims was found to be greater than for ambulatory 
anesthesia claims. Sixty-four percent of the office- 
based claims concerned death, versus only 21% 
of ambulatory anesthesia claims. More than 46% 
of office-based claims were a result of adverse 
respiratory events in the recovery period that 
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Box 2 
ASA statement on equipment for anesthesia in non-operating-room locations 


1. A reliable source of oxygen adequate for the length of the procedure and a backup supply of at 
least an E cylinder should be present. 

2. An adequate source of suction should be present. 

3. Scavenging system for scavenging waste anesthetic gases should be present. 


. The following should be present: (a) a self-inflating hand resuscitator bag; (b) adequate anesthesia 
drugs, supplies, and equipment for the intended anesthesia care; (c) standard ASA monitors; (d) a 
well-maintained anesthesia machine if inhalation anesthesia is to be administered. 


. Sufficient electrical outlets including an emergency power supply should be present. Also present 
should be an isolated electric power or electric circuits with ground fault circuit interrupters, if anes- 
thetizing area is deemed a wet location. 


. There should be adequate illumination of the patient, anesthesia machine, and monitoring equip- 
ment. In addition, a form of battery-powered illumination should be immediately available. 


. There should be sufficient space to accommodate equipment and personnel and to allow access to 
the patient. 


. Anemergency cart with a defibrillator, emergency drugs, and other equipment adequate to provide 
cardiopulmonary resuscitation should be present. 


. There should be adequate staff trained to support the anesthesiologist and a reliable means of 
2-way communication to request assistance. 


. All applicable building and safety codes and facility standards should be observed. 


. Appropriate postanesthesia management should be provided. In addition to the anesthesiologist, 
adequate numbers of trained staff and appropriate equipment should be available to safely 
transport. 


Based on American Society of Anesthesiologists. Guidelines for office-based anesthesia. Last affirmed October 2009. 
Available at: http://www.asahq.org/For-Members/Standards-Guidelines-and-Statements.aspx. Accessed March 1, 
2013; with permission. A copy of the full text can be obtained from ASA, 520 Northwest Highway, Park Ridge, Illinois 


60068-2573. 


were judged to be preventable with the use of 
better monitoring. 

Morelo and colleagues?? demonstrated a dis- 
turbing trend. During ASC procedures, 62% of in- 
juries resulted in temporary nondisabling injuries 
and 21% in death. However, during office pro- 
cedures 21% of injuries were temporary and non- 
disabling but 64% resulted in death. Moreover, 
46% of injuries occurring in the office were consid- 
ered preventable, as opposed to only 13% in an 
ASC. The adverse events that occurred in the of- 
fice included respiratory (50%), cardiovascular 
(8%), equipment related (8%), drug related 
(25%), and blunt needle trauma. 

Other studies, however, found that there is no 
difference in the rates of death and adverse events 
on comparing office-based procedures with ASC 
procedures.??:24 


PATIENT SELECTION FOR AMBULATORY 
SURGERY 


Just as not all procedures are suitable for the office 
setting, neither are all patients well suited for OBS. 


The staff surgeon should be aware of exclusions 
for OBA, screen the patient for suitability, and for- 
ward pertinent health information to the anesthesi- 
ologist for review before the day of surgery. Often 
the anesthesiologist meets the patients for the first 
time on the morning of surgery, so it is incumbent 
on the surgeon to ensure that the patient is appro- 
priate for OBA and has undergone appropriate 
preoperating testing and evaluation. In general, 
the most suitable patients for OBS are those clas- 
sified as ASA 1 and 2; however, patients of ASA 3 
and 4 may be accepted if their disease states are 
compensated (Box 4).2° Most recent recommen- 
dations and national surveys do not mention ASA 
grade as an exclusion criterion for office-based 
surgery.2©.2 There is general consensus that pa- 
tients of ASA 4 are at high risk for OBS.2® However, 
this does not mean that OBS is contradicted, 
rather that the medical conditions degree of stabi- 
lization needs to be stringently assessed and the 
procedure in question thoroughly considered 
before accepting the patient for OBS. 

One must take into consideration patients’ 
chronic disease states and whether they are 
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Box 3 
Standards for basic anesthesia monitoring 


1. Qualified anesthesia personnel shall be present in the room throughout the conduct of all general 
anesthetics, regional anesthetics, and monitored anesthesia care. 


. During all anesthetics, the patient's oxygenation shall be continually evaluated. 


e During administration of GA using an anesthesia machine, the concentration of oxygen in the pa- 
tient’s breathing system shall be measured by an oxygen analyzer with a low oxygen concentration 


limit alarm in use. 


e During all anesthetics, pulse oximetry shall be used. 


. During all anesthetics, the patient's ventilation shall be continually evaluated. 


e Patients receiving GA shall have continual monitoring of expired carbon dioxide. 


e Alarms to detect and disconnect end-tidal CO, should be used. 


e During regional anesthesia (with no sedation) or local anesthesia (with no sedation), the adequacy 
of ventilation shall be evaluated by continual observation of qualitative clinical signs. During mod- 
erate or deep sedation, the adequacy of ventilation shall be evaluated by continual observation of 
qualitative clinical signs and monitoring for the presence of exhaled carbon dioxide. 


. During all anesthetics, the patient's circulation shall be continually evaluated. 


e Patients receiving anesthesia shall have the electrocardiogram continuously displayed from the 
beginning of anesthesia until preparing to leave the anesthetizing location. 


e Blood pressure and heart rate shall be determined every 5 minutes. 


. During all anesthetics, the patient's temperature shall be continually evaluated. 


e Patients receiving anesthesia shall have temperature monitored when clinically significant changes 
in body temperature are intended, anticipated, or suspected. 


Based on American Society of Anesthesiologists. Standards for basic anesthesia monitoring. Last amended October 
2010. Available at: http://www.asahq.org/For-Members/Standards-Guidelines-and-Statements.aspx. Accessed March 
1, 2013; with permission. A copy of the full text can be obtained from ASA, 520 Northwest Highway, Park Ridge, Illinois 


60068-2573. 


Box 4 
ASA physical class 


ASA Physical Status 1: A normal healthy patient 


ASA Physical Status 2: A patient with mild 
systemic disease 


ASA Physical Status 3: A patient with severe 
systemic disease 


ASA Physical Status 4: A patient with severe 
systemic disease that is a constant threat to life 


ASA Physical Status 5: A moribund patient who 


is not expected to survive without the 
operation 


ASA Physical Status 6: A declared brain-dead 
patient whose organs are being removed for 
donor purposes 


Based on American Society of Anesthesiologists. ASA 
physical status classification system. Available at: 
http://www.asahq.org/Home/For-Members/Clinical- 
Information/ASA-Physical-Status-Classification-System. 
Accessed March 1, 2013; with permission. A copy of the 
full text can be obtained from ASA, 520 Northwest 
Highway, Park Ridge, Illinois 60068-2573. 


compensated and stabilized. Patients with uncon- 
trolled medical problems or those severe enough 
to require hospitalization after surgery are 
unacceptable. 

Urologic patients harbor the widest range of 
ages from infants to the elderly. Compared with 
the “average” patient undergoing surgery, how- 
ever, they tend to be older and have more co- 
morbid disease states. More than one-third of 
urologic patients have severe systemic disease, 
a higher prevalence than that seen in other 
specialties.2° Exclusions to OBA are listed in 
Box 5.171830 Box 6 lists conditions that have 
been associated with adverse outcomes in 
ambulatory surgery.°" 


PREOPERATIVE EVALUATION 


The preoperative evaluation should start with a 
thorough history and physical examination 
including health history, identification of com- 
orbidities, social and family history, allergies, med- 
ications, review of systems, and anesthetic 
history. The physical examination should include 


Box 5 
Exclusions to OBA 
Unstable ASA 3 or 4 
Myocardial infarction (MI) in past 6 months 


Severe cardiomyopathy or congestive heart 
failure (CHF) 


Uncontrolled hypertension (HTN) 
Brittle diabetes 

Active multiple sclerosis 

Acute substance abuse 


History of malignant hyperthermia (MH) or 
strong family history of MH 


Severe morbid obesity (body mass index [BMI] 
>35 kg/m?) 

Morbid obesity (BMI>30 kg/m?) with poorly 
controlled comorbidities 


Severe obstructive sleep apnea or chronic 
obstructive pulmonary disease 


Pacemaker/automatic cardi- 


overter-defibrillator 


implantable 


End-stage renal disease 
Sickle-cell anemia 

Dementia 

Patient on transplant list 
Recent stoke within 3 months 
Psychologically unstable 
Myasthenia gravis 


Lack of adult escort 


Difficult airway 


Acute illness 


Poorly compensated or incompletely evalu- 
ated systemic disease 


Adapted from Refs.17:18.3° 


vital signs, general appearance, height, weight, 
and examination of the cardiac and respiratory 
systems.'” An airway examination should be per- 
formed and documented to include the Mallampati 
score and assessment of state of dentition, mouth 
opening, and thyromental distance, and range of 
motion of the neck. The patient should be informed 
of nil-by-mouth instructions and anesthetic op- 
tions (Table 2), and of the need to have a res- 
ponsible adult available at the time of discharge. 


Ederly Patients 


Between 2005 and 2020 the elderly population is 
expected to increase by more than 53%,°* which 
will result in the growth and demand for surgical 
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Box 6 
Conditions shown to be associated with 
adverse outcomes in ambulatory surgery 


Congestive heart failure: 12% prolongation 
of postoperative stay 


Hypertension: 2-fold increase in risk of intrao- 
perative cardiovascular events 


Asthma: 5-fold increase in the risk of postop- 
erative respiratory events 


Smoking: 4-fold increase in the risk of postop- 
erative respiratory events 


Obesity: 4-fold increase in the risk of intrao- 
perative and postoperative respiratory events 


Gastroesophageal reflux: 8-fold increase in 
the risk of intubation-related adverse events 


Adapted from Chung F, Mezei G. Adverse events 
in ambulatory anesthesia. Can J Anaesth 1999;46 
(5 Pt 2):21; with permission. 


therapies, some of which will undoubtedly be in 
the office setting. 

Chronic medical conditions are more prevalent 
in the elderly. In patients 70 years or older, hyper- 
tension (HTN) is present in 45% to 50%, coronary 
artery disease (CAD) in 3% to 40%, diabetes in 
12% to 15%, and chronic obstructive pulmonary 
disease (COPD) in 7% to 9%.°* In a cohort study 
spanning over 5 years incorporating 1.2 million 
hospital-based outpatient surgeries, age greater 
than 85 years was one of the strongest predictors 
of hospital admission and death within 7 days 
of surgery.*° Fleisher and colleagues** studied 
564,267 patients older than 65 undergoing 


Table 2 
Guidelines for fasting before surgery 


Minimum 
Fasting 
Time (h) 


Clear liquids (water, pulp-free 2 


Food Material 


juice, black coffee, carbonated 


beverages) 
Breast milk 


Infant formula/nonhuman milk 
Light meal (toast) 
Fried, fatty foods 


Adapted from American Society of Anesthesiologists Task 
Force on Preoperative Fasting. Practice guidelines for pre- 
operative fasting and the use of pharmacologic agents for 
the prevention of pulmonary aspiration: application to 
healthy patients undergoing elective procedures. Anes- 
thesiology 1999;90:899; with permission. 
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hospital day-case surgery, ASC, and physician 
OBS. Age greater than 85 years, prior inpatient 
hospital admission within 6 months, and surgery 
at a physician’s office identified those patients 
who were at greater risk of inpatient hospital 
admission or death within 7 days. The cardiovas- 
cular and respiratory response to anesthetics is 
altered in the elderly by age-induced alterations 
in pharmacodynamics and kinetics. Chung and 
Mezei?! found that the frequency of intraoperative 
adverse events increased linearly with increasing 
age, whereas the frequency of postoperative 
adverse events decreased. 

However, elderly patients are at risk for cogni- 
tive dysfunction and confusion after surgery, and 
therefore may benefit from the secure, family 
environment of an office facility. Canet and col- 
leagues*© hypothesized that day surgery that min- 
imizes the impact of surgery on daily activities and 
reduced separation from the home environment 
may be beneficial to the elderly. Improvements in 
anesthetic technique now allow patients to return 
to their baseline state as a result of newer medica- 
tions with a shorter half-life and quicker elimina- 
tion. This factor is particularly important in the 
elderly. 

In conclusion, although perioperative complica- 
tion rates are higher in the elderly, age itself is nota 
contraindication to OBS. However, elderly patients 
do require a more thorough preoperative evalua- 
tion and management of comorbidities. 


Pediatrics 


The minimum age in OBA for an otherwise healthy 
infant has not been established; however, it has 
been suggested to restrict selection of infants 
older than approximately 6 months and exclude 
ex-premature infants because of the risk of apnea. 
Obviously the personnel who care for children 
need to be Pediatric Advanced Life Support 
certified, and the facility needs to have age- 
appropriate equipment available. '4 


Obesity 


Obesity is defined as an excess of body weight 
20% greater than ideal body weight, or a body 
mass index (BMI; calculated as weight in kilo- 
grams divided by height in meters squared, ie, 
kg/m?) of greater than 30. The obese population 
poses several issues with regard to ambulatory 
surgery and OBA. Hypertension, congestive heart 
failure, respiratory abnormalities, and diabetes are 
more common in the obese. The prevalence of 
cardiovascular disease in the obese population is 
37%.°*" In addition, approximately 5% of morbidly 
obese patients have obstructive sleep apnea 


(OSA).38 Obese patients have been shown to 
have a significantly increased risk of intraoperative 
and postoperative respiratory events, including 
bronchospasm and desaturation caused by 
decreased functional residual capacity.*' Difficult 
intubation is more common in the obese popula- 
tion. Patients with a BMI greater than 35 or a 
BMI greater than 30 with other comorbidities are 
contraindicated for OBS. 


Pulmonary 


As mentioned earlier, asthma and COPD both in- 
crease the risk of perioperative complications. Pa- 
tients should be well stabilized before considering 
OBA. Patients with asthma and COPD should be 
questioned on the severity of their symptoms, 
and medication use including steroids and any 
aggravating factors. Inhalers should be used as 
usual, and the patient instructed to bring them on 
the day of surgery. If the patient has worsening 
symptoms or poorly controlled COPD/asthma, 
the office is not an appropriate location for 
surgery. 

In general, patients should stop smoking before 
surgery. Smoking increases airway reactiveness, 
inhibits ciliary motility, causes poor wound healing, 
and increases the rate of complications after 
surgery. 

The evaluating physician should inquire about 
signs associated with OSA such as snoring, 
chronic fatigue, and daytime somnolence. The 
prevalence of OSA is estimated to be 2% in 
women and 4% in men.°? 

Serious long-term effects include an increase in 
sympathetic tone caused by chronic hypercarbia 
and hypoxia, which can lead to ischemic heart 
disease, hypertension, tachyarrhythmias, deterio- 
ration in cognitive function, pulmonary hyperten- 
sion, cor pulmonale, congestive heart failure, 
cardiovascular accident/stroke, and sudden 
death.*° 

Patients with OSA, owing to their airway anat- 
omy, are at a higher risk of experiencing airway 
obstruction during sedation. The upper airway ab- 
normalities associated with OSA can be the same 
as those that lead to difficult airway management 
and intubation. Snoring and OSA were found to 
be independent risk factors for difficult mask venti- 
lation." Difficult intubation was found to occur 8 
times more often in OSA patients than in control 
patients.*2 

The prevalence of OSA is increasing, most 
likely as the prevalence of obesity and increased 
testing for OSA occurs. There is insufficient evi- 
dence in the literature to offer guidance as to 
which OSA patients can be cared for in the office. 


However, the ASA has published practice guide- 
lines for the perioperative management of pa- 
tients with OSA. The task force stated that 
patients with documented OSA may be candi- 
dates for OBS if they do not require continuous 
positive airway pressure, will undergo a minimally 
invasive procedure, and have limited need for 
narcotic analgesia.*° 


Neurologic 


The evaluating physician should inquire about 
neurologic diseases such as previous stroke, 
multiple sclerosis, muscular disorders such as 
myasthenia gravis, and seizures. Antiseizure med- 
ications should be continued throughout the 
perioperative period. The patients’ baseline 
functional and neurologic status should be docu- 
mented. Patients with severe neurologic illnesses, 
uncontrolled seizures, or recent stroke are not 
candidates for OBA. 


Renal 


Chronic kidney disease can arise from numerous 
systemic diseases, HTN and diabetes being 2 
common causes. Although patients with chronic 
kidney disease may be candidates for OBA, dial- 
ysis patients are not suitable for OBA. 


Hepatic 


Common causes of liver disease include cancer, 
alcohol abuse, infections such as hepatitis C, 
or autoimmune conditions. Patients with end- 
stage liver disease, ascites, coagulopathies, 
and encephalopathy are not candidates for 
OBA. 


Table 3 
Preoperative diabetic instructions 
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Diabetes 


With regard to major surgery, diabetes has been 
associated with an increased risk of perioperative 
cardiac, respiratory, and infectious complica- 
tions. However, despite the increased risk of 
complications in diabetics undergoing major sur- 
gery, it is not an independent predictor of 
morbidity and mortality following day-case hospi- 
tal and ASC surgery.** The comorbidities associ- 
ated with diabetes such as difficult airway from 
stiff joint syndrome (decreased mobility of the at- 
lantoaxial joint), silent myocardial infarction (MI), 
autonomic neuropathy, decreased ventricular 
compliance, gastroparesis, abnormal blood pres- 
sure, and decreased wound healing should be 
strongly considered before accepting a patient 
for OBA. In addition, the duration of the operative 
procedure, anesthesia, and the disrupted meal 
schedule, along with potential postoperative 
emesis, could lead to labile blood sugar levels. In- 
traoperative blood glucose monitoring should 
occur every 1 to 2 hours.*® Only stable, well- 
controlled diabetics should be considered for 
OBA. 

The history should include the type of diabetes 
(1 or 2), medications (insulin or oral medications), 
blood sugar control, and the presence of compli- 
cations and associated disease states arising 
from diabetes. Patients should be given instruc- 
tions on how to manage their diabetic medications 
before surgery (Table 3).*° 


Cardiovascular Disease 


A thorough cardiac history should be obtained. 
Patients with an MI within the previous 6 months, 
severe cardiomegaly, congestive heart failure 


Medication Day Before Surgery Day of Surgery 


Oral Continue oral hypoglycemic 


Hold oral hypoglycemic medications 


hypoglycemics medications 


Continue to take usual dose 
of insulin 


Insulin 


Take 75%-100% morning dose of long-acting 
insulin (Lantus, Levemir) 


If prone to nocturnal or morning Take 50%-75% morning dose of intermediate- 


hypoglycemia, decrease 


nighttime dose by 20%-30% 


acting insulin (NPH, Lente, Ultralente) 

70/30 mixed: replace with intermediate-acting 
insulin and take 50%-75% of morning 
insulin dose 


Short-acting insulin should not be taken 
Insulin pump Continue as usual Continue basal rate 


Adapted from Joshi GP, Chung F, Vann MA, et al, Society for Ambulatory Anesthesia. Society for Ambulatory Anesthesia 
consensus statement on perioperative blood glucose management in diabetic patients undergoing ambulatory surgery. 
Anesth Analg 2010;111(6):1382; with permission. 
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(CHF), or uncontrolled HTN, or patients who have a 
pacemaker or automatic implantable cardioverter- 
defibrillator are not candidates for OBA. All cardiac 
medications should be documented, including 
those with which the patient is advised to continue 
on the day of surgery. 

The patients’ functional class in metabolic 
equivalents (METS) should also be evaluated. 
The basal oxygen requirement by the body in its 
resting state is approximately 3.5 ml/O2/kg/min in 
a 40-year-old 70-kg male. This quantity has been 
designated as 1 metabolic equivalent (MET). The 
ability to take care of oneself, activities of daily 
living, is equal to 1 MET. The ability to walk up a 
flight of stairs or walk up a hill is equal to 4 
METS. The ability to perform at least 4 METS of 
activity indicates a good functional status, thus 
making the presence of severe underlying 
ischemic heart disease less likely. 

Surgical risk in cardiac patients has been attrib- 
uted to the type of surgery. High-risk surgery 
(aortic and major vascular procedures) has a 
greater than 5% risk of cardiac complications, 
intermediate-risk surgery (head and neck, ortho- 
pedic, intraperitoneal, and so forth) has a 1% to 
5% risk of cardiac complications, and low-risk sur- 
gery (superficial procedures, biopsies, endoscopy) 
has a less than 1% risk of cardiac complications.*© 
Most office-based procedures would be consid- 
ered low-risk surgeries. 

As per the ACC/AHA 2007 guidelines on the pre- 
operative cardiac workup for noncardiac surgery, 
patients undergoing low-risk surgery, regardless 
of their functional capacity, need not undergo 
any further cardiac testing. However, if patients 


Table 4 
Active cardiac conditions (ACC/AHA) 


Unstable coronary syndromes 
Acute MI: 7 d 


Recent MI: 7-30 d 


Decompensated CHF 
Significant arrhythmias 


Unstable angina 


show signs and symptoms of an active cardiac 
condition (Table 4), further evaluation is required 
before they undergo any procedure, even a low- 
risk one. These patients clearly are unsuited to 
OBA. 

Patients who have undergone coronary artery 
bypass grafting and are asymptomatic have been 
shown to have a low rate of adverse cardiac 
events.°** Patients with cardiac stents pose another 
problem. If a patient has undergone revasculariza- 
tion of a coronary artery with a stent, serious 
consideration must be given as to whether anti- 
platelet (aspirin and clopidogrel) medication can 
be stopped. Premature discontinuation of anti- 
platelet medication can lead to an acute stent 
thrombosis, leading to Q-wave MI.*” The period of 
time a patient must be on dual antiplatelet medica- 
tion differs depending on the type of stent placed. 

Patients undergoing balloon angioplasty need to 
wait 2 to 4 weeks to allow vessel healing before 
undergoing elective surgery. Those with bare- 
metal stents need to undergo 4 to 6 weeks of 
dual antiplatelet therapy to allow endothelialization 
of the stent. Patients with drug-eluting stents need 
to complete 12 months of dual antiplatelet therapy 
to allow for endothelialization of the stent before 
undergoing elective surgery. If clopidogrel must 
be stopped for surgery, aspirin should be con- 
tinued during the perioperative period and clopi- 
dogrel restarted as soon as is safe.*” 

In a survey by Mukerji and colleagues,*® almost 
half of the urologists surveyed stated they would 
stop clopidogrel irrespective of its indication, and 
40.7% never consulted a cardiologist before stop- 
ping clopidogrel. 


High-grade AV block 


Mobitz 2 AV block 

Third-degree AV block 

Symptomatic ventricular arrhythmias 

Supraventricular arrhythmias including AF with HR >100 beats/min 
Symptomatic bradycardia 


New ventricular tachycardia 
Severe valvular disease Severe AS: mean pressure gradient >40 mm Hg, valve area <1 cm? 
or symptomatic 
Symptomatic MS 


Abbreviations: AF, atrial fibrillation; AS, aortic stenosis; AV, atrioventricular; CSF, congestive heart failure; HR, heart rate; 
MI, myocardial infarction; MS, mitral stenosis. 

Adapted from Fleisher LA, Beckman JA, Brown KA, et al. ACC/AHA 2007 guidelines on perioperative cardiovascular 
evaluation and care for noncardiac surgery. Circulation 2007;116(17):e424; with permission. 


Patients with mild CHF should be carefully eval- 
uated before deciding to treat them in the office 
setting. Patients with aortic stenosis are not candi- 
dates for OBA unless only for the most minor 
noninvasive procedure. 


Gastrointestinal 


The patient should be questioned on symptoms of 
acid reflux, dyspepsia, gastroparesis, and regurgi- 
tation. Signs and symptoms of reflux increase the 
risk of aspiration. Patients at high risk for aspira- 
tion (severe uncontrolled gastroesophageal reflux 
disease, gastroparesis, and so forth) are not can- 
didates for OBA. 


Prior Anesthetic History 


A history of difficult intubation, PONV, poor pain 
control, and postoperative delirium or combative- 
ness should be ascertained preoperatively. The 
patient should also be questioned regarding per- 
sonal or family history of serious adverse anes- 
thetic problems such as malignant hyperthermia 
or pseudo-cholinesterase deficiency. 


Allergies and Social Habits 


A history of alcohol intake, smoking, and illegal 
drug use should be obtained. These patients 
may be at risk for unexpected withdrawal symp- 
toms following surgery, and have an increased 
tolerance to anesthetic agents and pain medica- 
tions. Chronic drug or alcohol abusers are not 
candidates for OBA. 


Table 5 
Medication instructions before surgery 


Medications to be Taken Medications to be Held 
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Medications 


All medications and their dosages should be 
documented. Patients should be instructed on 
which medications need to be stopped before 
surgery and which medications need to be 
continued on the day of surgery (Table 5).4° 
Management of patients on warfarin should be 
discussed with their primary physician or 
cardiologist. 


PREOPERATIVE LABORATORY TESTING 


At present there are no guidelines for preoperative 
testing in the OBS setting.' Often physicians order 
tests, as they wish to see what the patients’ base- 
line values are. However, laboratory testing should 
be directed by findings on history and physical ex- 
amination. Testing should not be ordered based 
on age. Although older patients are more likely to 
have abnormalities on testing, these tests are not 
as predictive of complications as is information 
gained from the history and physical. 

In 2002 the ASA created a task force to develop 
a practice guideline for routine preoperative tests. 
The ASA encouraged that testing be based on in- 
formation obtained from medical records, patient 
interview, physical examination, and type and 
invasiveness of planned procedure. Routine labo- 
ratory tests are not good screening devices and 
should not be used to screen for disease. Patients 
undergoing minimally invasive procedures may 
not need tests, and healthy patients do not need 
testing. A test should only be ordered if its result 


on the Day of Surgery on the Day of Surgery Herbals and Vitamins Anticoagulants 


b-Blockers 

Asthma medications 

Antihypertensives 
(except ACE inhibitors 
and diuretics) 

Antiseizure medications 

Narcotic pain 
medications 

H2 and proton-pump 
inhibitors 

Cholesterol-lowering 
drugs. 

Cardiac medications 


Oral hypoglycemic 
agents 

Diuretics 

ACE inhibitors 

Angiotensin 2 
antagonists 


Vitamin E 10-14 d 
before surgery 

Multivitamins 10-14 d 
before surgery 

Herbals 7 d before 
surgery 


Aspirin: hold for 7 d 

Clopidogrel: hold for 5d 
(7 d if planning 
neuraxial block) 

Dabigatran: hold for 3 d 

Prasugrel: hold for 7 d 

Pletal: hold for 2 d (4d if 
planning neuraxial 
block) 

NSAIDs: hold for 3 d 
(some NSAIDs need to 
be held longer, eg, 
Mobic 5 d, Feldene 
11 d) 


Abbreviations: ACE, angiotensin-converting enzyme; NSAIDs, nonsteroidal anti-inflammatory drugs. 
Data from Muluk V, Macpherson DS, Cohn SL, et al. Perioperative medication management. Available at: http://www. 
uptodate.com/contents/perioperative-medication-management. Accessed March 1, 2013. 
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will influence management. In general, test results 
within 6 months are acceptable if the patient’s 
medical history has not changed. If the patient’s 
condition has changed in the interim, laboratory 
tests within 2 weeks are more favored. Repetition 
of laboratory work should be avoided.°° 


Pregnancy Testing 


If a patient is found to be pregnant, an elective pro- 
cedure will more than likely be canceled. A history 
and physical examination are inadequate to deter- 
mine early pregnancy. Therefore, all premeno- 
pausal women of childbearing age who have not 
had tubal ligation or hysterectomy should have a 
preoperative pregnancy test. 


Complete Blood Count 


A complete blood count should be considered in 
patients who have a history of anemia, recent 
chemotherapy, or cardiovascular or renal disease. 


Renal Function and Hectrolytes 


Blood urea nitrogen, creatinine, and electrolytes 
should be tested in patients with chronic liver 
disease, kidney disease, and diabetes, and also 
in patients who are on medications (diuretics, 
digoxin, angiotensin-converting enzyme inhibitors, 
and so forth) that may result in electrolyte or renal 
function abnormalities. 


Blood Glucose 


Blood glucose should be ordered for all patients 
with diabetes. It can also be considered in patients 
on chronic steroid use, as this may alter blood 
glucose homeostasis. 


Prothrobin Time/Activated Partial 
Thromboplastin Time/International 
Normalized Ratio 


If a patient is currently using anticoagulants such 
as warfarin or intravenous heparin, a prothrombin 
time/activated partial thromboplastin time (aPTT)/ 
international normalized ratio (INR) should be 
drawn. Clopidogrel and enoxaparin do not cause 
any derangements in laboratory values. Neuraxial 
block for surgery (spinal/epidural or nerve block) 
is not an indication for aPTT and INR testing unless 
the patient was recently on anticoagulants. 


Liver Function Tests 


Liver function tests are generally ordered for pa- 
tients with cirrhosis, alcohol abuse, or malnutrition. 
However, these conditions alone would preclude 
the patient from having OBA. 


Chest Radiography 


A thorough history and physical examination 
should direct the physician toward ordering a 
chest radiograph (CXR). The available evidence 
is not compelling enough to suggest that a CXR 
is indicated in asymptomatic patients older than 
50 years who have no risk factors. Patients with 
significant risk factors for postoperative pulmo- 
nary complications, patients with active pulmo- 
nary disease, or those with abnormal lung 
sounds on physical examination may warrant a 
preoperative CXR irrespective of age; however, 
they are unlikely to be candidates for OBA. Pa- 
tients with COPD, smokers, patients with stable 
cardiac disease, and patients with recent but 
resolved upper respiratory tract infections do not 
necessarily need a CXR. 


Hectrocardiography 


When deciding whether to order an electrocardio- 
gram (ECG), a history of cardiovascular or respira- 
tory disease and type and invasiveness of surgery 
should be considered. ECG abnormalities may be 
more numerous in older patients. Patients older 
than 70 years have a 75% chance of having at 
least 1 abnormality. However, this may not be pre- 
dictive of postoperative complications.o' Age 
alone should not be a criterion for ordering a 
preoperative ECG. According to the ACC/AHA 
2007 guidelines, an ECG is not indicated for 
asymptomatic patients undergoing low-risk sur- 
gery or for patients who do not have any clinical 
risk factors who may be undergoing intermedi- 
ate-risk surgery (Box 7).76 


TYPES OF ANESTHESIA 


Sedation in the office traditionally has been pro- 
vided by the surgeon or proceduralist. There is a 
general consensus that OBS procedures using 
traditional doses of local anesthesia (LA) with oral 


Box 7 
Clinical risk factors 
e History of coronary artery disease 
History of compensated or prior heart failure 


History of cerebrovascular disease 


Chronic renal insufficiency 


Diabetes (insulin requiring) 


Adapted from Fleisher LA, Beckman JA, Brown KA, 
et al. ACC/AHA 2007 guidelines on perioperative car- 
diovascular evaluation and care for noncardiac surgery. 
Circulation 2007;116(17):e427; with permission. 


sedation can sometimes be accomplished without 
a licensed anesthesia provider. Sedation adminis- 
tered by surgeons for procedures has been well 
documented in the literature. However, the fine 
line between conscious and deep sedation is 
ever evident. Published reports of patients 
receiving 300 rg fentanyl with 10 mg midazolam 
by a surgeon for office-based urologic procedures 
without the use of pulse oximetry or capnography 
may be abhorrent to an anesthesiologist, but was 
the practice in some offices.°*? Complex proce- 
dures and patients with comorbidities probably 
warrant the presence of an anesthesiologist in an 
OBS setting.’ There are many ways to administer 
anesthesia in the office-based setting, from LA 
only to minimal/moderate sedation, moderate to 
deep sedation, to GA. For certain procedures, 
regional or neuraxial anesthesia may be provided. 


Local Anesthesia 


The use of local infiltration of LA coupled with some 
degree of sedation is often enough for office- 
based procedures. LA provides excellent anal- 
gesia for the procedure and postoperative pain 
control. One advantage of local infiltration is the 
elimination of PONV as a potential complication. 


Sedation 


Sedation and analgesia comprise a continuum of 
states ranging from minimal sedation to GA. The 
ASA define the continuum of depth of sedation 
as shown in Box 8.°° Because sedation is a con- 
tinuum, it is not always possible to predict how a 
patient will respond. Those intending to produce 
a given level of sedation should be able to 
rescue patients whose level of sedation be- 
comes deeper than intended. Rescue implies 
airway management, returning to the previous 
level of sedation and halting the procedure until 
the patient returns to the required depth of 
sedation. 


Monitored Anesthesia Care 


The term MAC is defined by the ASA as “a specific 
anesthesia service for a diagnostic or therapeutic 
procedure”; that is, sedation performed and su- 
pervised by a qualified anesthesia provider.°4 
Many procedures performed in the office setting 
are amenable to MAC with or without supple- 
mental LA administered by the surgeon. Perform- 
ing MAC requires attentiveness to the entire 
procedure, as the depth of sedation needs to be 
tailored to the ever-changing level of surgical stim- 
ulation. Therefore, MAC is an anesthesiology ser- 
vice that uses the anesthesia providers’ expertise 
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Box 8 
ASA definition of continuum of sedation 


e Analgesia/Minimal Sedation (Anxiolysis). A 
drug-induced state during which patients 
respond normally to verbal commands. 
Although cognitive function and coordina- 
tion may be impaired, ventilatory and cardio- 
vascular functions are unaffected. 


e Moderate Sedation/Analgesia (Conscious 
Sedation). A drug-induced depression of con- 
sciousness during which patients respond 
purposefully to verbal commands, either 
alone or accompanied by light tactile stimula- 
tion. No interventions are required to main- 
tain a patent airway, and spontaneous 
ventilation is adequate. Cardiovascular 
function is usually maintained. Moderate 
sedation is often provided by non-anes- 
thesia-trained doctors to sedate patients for 
procedures. 


Deep Sedation/Analgesia. A drug-induced 
depression of consciousness during which pa- 
tients cannot be easily aroused but respond 
purposefully following repeated or painful 


stimulation. The ability to independently 


maintain ventilatory function may be 
impaired. Patients may require assistance in 
maintaining a patent airway, and sponta- 
neous ventilation may be inadequate. Cardio- 
vascular function is usually maintained. 


General Anesthesia. A drug-induced loss of 
consciousness during which patients are not 
arousable, even by painful stimulation. The 
ability to independently maintain ventilatory 
function is often impaired. Patients often 
require assistance in maintaining a patent 
airway, and _ positive-pressure ventilation 
may be required because of depressed spon- 
taneous ventilation or drug-induced de- 
pression of neuromuscular function. 
Cardiovascular function may be impaired. 


Based on American Society of Anesthesiologists. 
Guidelines for office-based anesthesia. Last affirmed 
October 2009. Available at: http:/Awww.asahq.org/ 
For-Members/Standards-Guidelines-and-Statements. 
aspx. Accessed March 1, 2012; with permission. A copy 
of the full text can be obtained from ASA, 520 North- 
west Highway, Park Ridge, Illinois 60068-2573. 


to safely sedate a patient for a procedure, be it 
minimal, moderate, deep, or GA.°4 

A surgeon, anesthesiologist, or patient may pre- 
fer MAC over GA because of perceived lighter 
doses of medications, quicker recovery, and 
improved safety. The ASA closed claims database 
shows that although there are fewer MAC than GA 
claims (121 vs 1519), 40% of the MAC claims were 
for death or permanent brain injury. Injuries from 
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MAC arose from oversedation leading to hypoxia 
as a result of respiratory depression.” This per- 
centage is similar to that of GA. Deciding between 
MAC and GA depends on the surgery being per- 
formed, the comfort level of the surgeon and anes- 
thesiologist, and patient preference. 


General Anesthesia 


GA may be necessary for the procedure or patient/ 
surgeon preference. The anesthetic technique 
chosen should allow rapid recovery to baseline 
functions with little PONV, have a high safety pro- 
file, and be cost effective. Patients on chronic pain 
medications, those with anxiety disorders, or 
those who have tremors may not be able to lie still 
even with the use of MAC, in which case GA is 
warranted. 

The advantages of GA include patient immobility 
and control of the airway. Disadvantages included 
the potential for coughing on emergence, PONV, 
higher doses of intravenous medications, a longer 
recovery period, and postoperative disorientation. 
Maintenance of anesthesia can be accomplished 
with volatile inhaled anesthetic, total intravenous 
anesthesia (TIVA), or a balanced anesthesia 
technique. 

The compact size and portability of an intrave- 
nous infusion pump have made TIVA a popular 
choice for small offices because it minimizes the 
need for bulky anesthesia equipment, a scav- 
enging system, and a malignant hyperthermia 
(MH) cart. However, if succinylcholine is to be 
used, MH supplies need to be available on site.'4 
TIVA usually comprises a propofol infusion with a 
benzodiazepine and an opioid. Often, short- 
acting narcotic infusions such as remifentanil or al- 
fentanil are used. A propofol infusion provides the 
advantage of being of quick onset and offset, 
rapidly titratable, and with little PONV. If inhalation 
anesthetics are to be used, recovery from an insol- 
uble agent such as desflurane, which are more 
quickly eliminated when discontinued in compari- 
son with more soluble agents such as sevoflurane 
or isoflurane, should be considered for mainte- 
nance of anesthesia.°© 


General Anesthesia with Laryngeal Mask 
Airway Versus General Anesthesia with 
Endotracheal Tube 


After the induction of GA, an endotracheal tube or 
a laryngeal mask airway (LMA) can be used to 
secure the airway. 

The LMA will provide the ability to either me- 
chanically ventilate the patient or allow the patient 
to breathe spontaneously. It does not adequately 
protect from the aspiration of gastric content. An 


LMA causes less cardiovascular response than 
an endotracheal tube on insertion, and allows 
for a smoother emergence from anesthesia with 
less coughing. In a study by Higgins and col- 
leagues? the use of an LMA for a general anes- 
thetic was associated with a postoperative sore 
throat in 18% of patients, compared with a rate 
of 45% in patients who received an endotracheal 
tube. 

An endotracheal tube ensures airway protection 
from aspiration of stomach contents and se- 
cretions. However, it is associated with a greater 
cardiovascular response during insertion and 
removal. In addition, because of airway reflexes 
it is more likely to produce a cough on emergence 
from anesthesia, leading to an increase in intra- 
abdominal pressure and possible suture-line fail- 
ure. An endotracheal tube, for the most part, 
requires neuromuscular blockade for insertion, 
whereas an LMA does not. 


Regional Anesthesia 


Little has been written on the use of regional anes- 
thesia, neuraxial blockade (spinal or epidural), or 
peripheral nerve block in the office setting. The ad- 
vantages of regional anesthesia include the avoid- 
ance of GA and its potential side effects, a 
reduction in medications needed for anxiolysis or 
sedation, and adequate postoperative pain relief 
leading to reduced recovery time. Potential disad- 
vantages include the risk of LA toxicity and poten- 
tial nerve damage. 

Placement of peripheral nerve blocks has 
trended toward the use of ultrasound guidance 
for block placement. This technique allows for 
direct visualization of the nervous and vascular 
structures, and continual observation of place- 
ment of the needle tip, allowing LA to be directly 
deposited in the correct areas and its spread 
observed. However, not all anesthesiologist are 
equipped with the skill set required to perform 
blocks under ultrasound guidance, and it may be 
technically difficult to perform blocks without an 
assistant. Therefore a single anesthesiologist 
working in an office setting may not be able to offer 
this type of anesthesia. 

The selection of LA to be used depends on the 
desired duration of action and degree of motor 
blockage in addition to the onset time and safety 
profile. Frequently used LA includes lidocaine 
and mepivacaine, which are associated with a 
quick onset but a shorter duration of action. Bupi- 
vacaine is associated with a longer onset and 
duration of action, but has more severe cardiovas- 
cular side effects if injected intravascularly. Ropi- 
vacaine has a longer duration of action than 


lidocaine or mepivacaine, with a safer side-effect 
profile than bupivacaine. 

LA toxicity can occur with the intravascular 
administration of any local anesthetic. If amide 
LAs are being used, the practitioner should 
consider having 20% lipid infusion (Intralipid) avail- 
able to reverse local anesthetic toxicity should 
intravascular injection occur.”8 


POSTOPERATIVE NAUSEA AND VOMITING 


One of the undesirable outcomes of anesthesia is 
PONV. Postoperatively these symptoms can lead 
to increased length of stay in the postanesthesia 
care unit (PACU), expanded nursing care, and 
decreased patient satisfaction. It has been shown 
that 0.1% to 0.2% of unanticipated postoperative 
hospital admissions occur as a result of severe 
PONV. In addition, adverse events such as aspira- 
tion, suture dehiscence, or even esophageal 
rupture have been attributed to PONV symptoms. 
Untreated PONV occurs in 20% to 30% of the gen- 
eral surgical population and in up to 70% to 80% 
of high-risk patients.°° 

Risk factors for PONV can be divided into 3 
groups: patient, anesthetic, and surgical. 

Patient factors, which are considered to be in- 
dependent predictors of PONV, include female 
gender, nonsmoking status, and a history of 
PONV or motion sickness. Use of volatile anes- 
thetics, nitrous oxide, and opioids has all been 
shown to be associated with an increased inci- 
dence of PONV. Surgical risk factors include the 
type of surgery being performed as well as the 
duration of surgery. Gynecologic, abdominal, and 
laparoscopic surgery has the highest incidence 
of PONV, and it has been shown that each 30-min- 
ute increase in the duration of surgery increases 
the risk of PONV by 60%.°° 

The onset of PONV symptoms can be 
decreased by reducing or avoiding the risk factors 
previously stated and the administration of pro- 
phylactic medications. One method of reduction 
of baseline factors can be achieved by changing 
the type of anesthesia or anesthetic agents used. 
The risk of PONV is 9 times less in those receiving 
regional anesthesia than in those receiving GA; 
thus, if feasible, regional anesthesia should be 
used instead of GA. Because volatile anesthetics 
and nitrous oxide have been shown to increase 
the occurrence of PONV, the use of an alternative 
technique, TIVA with propofol, should be con- 
sidered. The minimization of intraoperative and 
postoperative opioids, minimization (<2.5 mg) or 
avoidance of neostigmine, and adequate hydra- 
tion have also been shown to decrease the inci- 
dence of PONV.°? 
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Universal PONV prophylaxis is not cost ef- 
fective. Apfel and colleagues? devised risk 
stratification for administration of antiemetic pro- 
phylaxis based on a risk score (Table 6). Risk fac- 
tors included female gender, prior history of PONV 
or motion sickness, nonsmoking, and postopera- 
tive opioids. The greater the number of risk factors 
present, the higher the incidence of PONV. Low- 
risk patients with a risk score of O to 1 should 
receive no prophylaxis. Moderate-risk patients 
with a risk score of 2 should receive monotherapy 
prophylaxis. High-risk patients with a risk score of 
3 to 4 should receive combination therapy with 2 to 
3 agents from different classes, and a TIVA per- 
formed as the primary anesthetic.°° 


ANTIEMETIC OPTIONS FOR PROPHYLAXIS OF 
PONV 


Gan and colleagues”? and The American Society 
for Ambulatory Anesthesia have issued guidelines 
for the management of PONV (Fig. 1). There are 
many different options of antiemetic prophylaxis 
(Table 7).°' Classes include serotonin (5-HTs3) 
antagonists, butyrophenones, phenothiazines, an- 
ticholinergics, steroids, antihistamines, and some 
other alternative antiemetics such as propofol. 
The authors generally use dexamethasone at the 
beginning of the case coupled with a 5-HT3 
antagonist at the end of the procedure as prophy- 
laxis. When no prophylactic medication has been 
given perioperatively, a 5-HT antagonist is the 
recommended first line treatment option. A 
scopolamine patch can also be placed preopera- 
tively, best placed on the evening before or at 
least 4 hours before surgery.°? Metoclopramide 
has been proved to be ineffective against 
PONV.°? Aprepitant is a new NK1 receptor 


Table 6 
Simplified risk score for prediction of PONV 
(Apfel score) 


Risk of PONV (%) 


0 10 
1 21 
2 39 
3 61 
4 79 


Number of Risks Present 


Risk factors include female gender, history of PONV or mo- 
tion sickness, opioid use and nonsmoker. 

Adapted from Apfel CC, Laara E, Koivuranta M, et al. 
A simplified risk score for predicting postoperative 
nausea and vomiting: conclusions from cross-validations 
between 2 centers. Anesthesiology 1999;91(3):697; with 
permission. 
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Adult Risk Factors Children Risk Factors 
Surgery > 30 min 
Age >3 years 
Strabismus surgory 
History of POV/rolative with PONV 


Patient Related Environmental 
History of PONV/motion sickness Postop opioids 


Fomale gendor 
Non-smoker 


Emetogenic surgery 
(type and duration) 


Reducing baseline risks 
Avoi /minimizati : 
Nitrous oxide 

Volatile anesthetics 
High-dose neostigmine 
Post-op opioids 


Patient risk 


Patient preferences 


Level of Risk 

0 RF = 10% 

1 RF = 10% - 20% 
2 RF = 30% - 40% 
3 RF = 50% - 60% 
4 RF = 70% - 80% 


Fear of PONV 
Frequency of 

PONV causing 
headaches/migraine 


Cost- 
effectiveness 


Medium High 
Pick 1 or 2 Interventions for adults > 2 Interventions/ 
Pick > 2 Interventions for children Multimodal Approach 


t Use droperidol in children only 
if other therapy has failed and 
patient is being admitted to 
hospital 

Some of the drugs may not have 
been studied or approved by the 
FDA for use in children. 


Treatment Options 

e If prophylaxis fails or was not received: use antiemetic 
from different class than prophylactic agent 

e Readminister only if > 6 hours after PACU; do not 
readminister dexamethasone or scopolamine 


Fig. 1. Algorithm for management of postoperative nausea and vomiting (PONV). (From Gan TJ, Meyer TA, Apfel 
CC, et al. Society for ambulatory anesthesia guidelines for the management of postoperative nausea and vomit- 
ing. Anesth Analg 2007;105(6):1619; with permission.) 


antagonist antiemetic used for the prevention of 
chemotherapy-induced nausea and vomiting. 


RESCUE THERAPY 


If the initial agent is ineffective, a second medica- 
tion from a different class should be administered. 
Droperidol and 5-HT3 antagonists may be 
repeated every 6 hours. Repeating the medication 
given for PONV prophylaxis within 6 hours postop- 
eratively does not provide any additional benefit. 
Readministration of dexamethasone or scopol- 
amine is not recommended because it is not 


effective. Propofol, in small doses, is a powerful 
antiemetic. It may be used as a rescue antiemetic 
when all other therapies have failed, but because 
of potential complications must only be adminis- 
tered by trained anesthesia personnel in a moni- 
tored setting (ie, PACU).°° 


OPTIONS FOR POSTOPERATIVE PAIN 
MANAGEMENT 


Uncontrolled pain and opioid-related side effects 
are major contributors to delayed recovery and 
discharge after surgery. A multimodal analgesia 
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Table 7 
Antiemetics 


Drug Class Dose Timing Side Effects 
5-HT3 Antagonists 
Ondansetron 4mg IV End of surgery Increased LFTs 
Granisetron 0.35-1.5 mg IV Headache 
Dolasetron 12.5 mg IV Constipation 
Tropisetron 2 mg IV 
Antihistamine 
Dimenhydrinate 1 mg/kg IV Unknown Sedation 
Butyrophenones 
Droperidol 0.625-1.25 mg IV End of surgery Drowsiness 
Halopridol 0.5-2 mg IV Agitation 
Extrapyramidal side effects 
QT prolongation 
Phenothiazines 
Promethazine 6.25-25 mg IV End of surgery Agitation 
Prochlorperazine 5-10 mg IV Extrapyramidal side effects 
Drowsiness 
Steroid 
Dexamethasone 4-5 mg IV At induction Unknown No adverse events with 
single administration 
Other 
Propofol 20 mg IV In PACU by anesthesiologist Respiratory 
Other 
Scopolamine Transdermal Patch 4h before end of anesthesia Sedation 
Confusion 
Dry mouth 


Abbreviations: IV, intravenous; LFTs, liver function tests; PACU, postanesthesia care unit. 
Adapted from Galway U. Ambulatory anesthesia. In: Urman RD, Ehrenfeld JM, editors. Pocket anesthesia. 2nd edition. 
Philadelphia: Lippincott Williams & Wilkins; 2009; with permission. 


Table 8 
Intravenous analgesics 


Drug Class IV Dose and Interval Side Effects 
NSAIDs 
Ketorolac Ketorolac Renal failure 
30mg q 4—6 h Peptic ulcer 
a *Rlatelet dysfunction 
Opioids 
Fentanyl Fentanyl 25-100 ng q 30-60 min Sedation 
Morphine Morphine 1-5 mg q 2-4h Respiratory depression 
Hydromorphone Hydromorphone 0.2-0.6 mg q 2-3 h Pruritus 
Meperidine Meperidine 25-100 mg q 1-2 h PONV 
Constipation 
Dysphoria 


Acetaminophen 1000 mg IVq6h Hepatic failure with overdose 

Mixed Agonists/Antagonists 
Butorphanol Butorphanol 20 ng/kg q 3-4 h Sedation with no significant respiratory 
Nalbuphine Nalbuphine 0.25 ng/kg q 3-6 h depression 


Adapted from Galway U. Ambulatory anesthesia. In: Urman RD, Ehrenfeld JM, editors. Pocket anesthesia. 2nd edition. 
Philadelphia: Lippincott Williams & Wilkins; 2009; with permission. 
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Table 9 
Oral analgesics 


Drug Class Dose and Interval Side Effects 


NSAIDs 


Ibuprofen Ibuprofen 400-800 mg q 6-8 h Renal failure 
Naproxen Naproxen 500 mg q 8h Peptic ulcer 


Ketorolac Ketorolac 10-20 mg q 4-6 h Platelet dysfunction 


Diclofenac Diclofenac 50 mg q 8h 

Cyclooxygenase-2 Inhibitors 
Celecoxib (Celebrex) 200-400 mg q 12h Hypertension 

Edema 

Heart failure 

Opioids 
Oxycodone 
Morphine 
Hydrocodone 
Codeine 


Sedation 
Respiratory depression 
Pruritus 


Oxycodone 5-10 mg q 4-6 h 
Morphine 10-30 mg q 3-4h 
Hydrocodone 5-10 mg q 4-6 h 
Codeine 15-60 mg q 4-6 h Nausea 
Meperidine Meperidine 50-150 mg q 3—4 h Constipation 
Hydromorphone Hydromorphone 2-4 mg q 4-6 h Dysphoria 


Tramadol Tramadol 50-100 mg q 4-6 h 


Opioid/Nonopioid Combinations 
Acetaminophen/propoxyphene 
napsylate (Darvocet) 
Acetaminophen/oxycodone (Percocet) 
Acetaminophen/codeine (Tylenol) with 
codeine 
Acetaminophen/hydrocodone (Vicodin) 
Aspirin/oxycodone (Percodan) 


Acetaminophen 


1-2 tablets q 4-6 h 


Acetaminophen 
650-1000 mg q 4-6h 


Sedation 

Respiratory depression 

Pruritus 

Nausea 

Constipation 

Dysphoria 

Hepatic failure with 
overdose 


Hepatic failure with 
overdose 


Adapted from Galway U. Ambulatory anesthesia. In: Urman RD, Ehrenfeld JM, editors. Pocket anesthesia. 2nd edition. 
Philadelphia: Lippincott Williams & Wilkins; 2009; with permission. 


Table 10 
Alternative analgesics 


Local Neuraxial anesthesia 
anesthetics Regional nerve block 
Local infiltration 
Subcutaneous catheter 
placement with continuous 
infusions of dilute local 
anesthetic 


Intranasal Fentanyl 


Meperidine 
Butorphanol 


Intramuscular Meperidine 


Morphine 
Hydromorphone 


Transdermal Fentanyl patch 
Others Transcutaneous electrical 
nerve stimulation 
Acupuncture 
Acupressure 


Adapted from Galway U. Ambulatory anesthesia. In: 
Urman RD, Ehrenfeld JM, editors. Pocket anesthesia. 2nd 
edition. Philadelphia: Lippincott Williams & Wilkins; 
2009; with permission. 


or balanced technique refers to the use of more 
than 1 medication or class of analgesic medication 
combined with regional anesthesia to produce 
adequate analgesia. This technique should be 
used whenever possible to limit the potential side 
effects associated with opioid use. Adjunct medi- 
cations such as nonsteroidal anti-inflammatories 
and cyclooxygenase-2 inhibitors have been shown 
to reduce opioid requirements and improve pain 
control after surgery. Options for intravenous, 
oral, or alternative pain medications are listed in 
Tables 8-10.°! 


DISCHARGE CRITERIA AND FAST-TRACKING 


Recovery from anesthesia is generally divided into 
2 phases. Phase 1 lasts from discontinuation of 
anesthetic until patients awaken and regain their 
vital protective airway reflexes. Phase 1 generally 
begins in the operating room and continues in a 
PACU. 

The authors use a postanesthesia recovery 
score, such as the Aldrete score (Table 11), to 
evaluate initial patient recovery.®? The patient 


Table 11 

The modified Aldrete scoring system for 
determining patient readiness for discharge 
from the postanesthesia care unit 


Discharge Criteria from PACU Score 


Activity: able to move voluntarily or on 
command 


Four extremities 
Two extremities 
Zero extremities 
Respiration 
Able to deep breathe and cough 2 
freely 
Dyspnea, shallow or limited 1 
breathing 
Apneic 0 
Circulation 


Blood pressure +20 mm of 
preanesthetic level 


Blood pressure +20-50 mm 1 


preanesthesia level 


Blood pressure +50 mm of 0 
preanesthesia level 
Consciousness 
Fully awake 2 
Arousable on calling 1 
Not responding 0 


O- saturation 
Able to maintain O- 
saturation >92% on room air 
Needs O; inhalation to maintain O2 
saturation >90% 


O- saturation <90% even with O2 
supplementation 


A score >9 is required for discharge. 

Adapted from Aldrete JA. The post-anesthesia recovery 
score revisited. J Clin Anesth 1995;7(1):89; with 
permission. 


must reach a score of 9 before being considered 
as being in phase 2. Phase 2 is the intensive obser- 
vation and stabilization of the patient until fit for 
discharge home. This phase generally occurs in 
the day-surgery step-down unit, which is not likely 
to be present in an OBS facility. 

Home-readiness can be evaluated by a modi- 
fied postanesthetic discharge scoring system, 
with a score of 9 required for discharge 
(Table 12).° Oral intake is not necessary before 
discharge. Voiding is also unnecessary unless 
the patient received neuraxial anesthesia or has 
undergone gynecologic, hernia, anorectal, or gen- 
ital surgery.8465 
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Table 12 
Modified postanesthetic discharge scoring 
system 


Discharge Criteria Score 


Vital Signs 
Within 20% of preoperative value 2 
20%-40% of preoperative value 1 
40% of preoperative value 0 
Ambulation 
Steady gait/no dizziness 2 
With assistance 1 
None/dizziness 0 


Nausea/vomiting 
Minimal 
Moderate 
Severe 

Pain 


Minimal 
Moderate 
Severe 

Surgical bleeding 
Minimal 
Moderate 
Severe 


A score >9 is required for discharge. 

Adapted from Chung F, Chan VW, Ong D. A post- 
anesthetic discharge scoring system for home readiness 
after ambulatory surgery. J Clin Anesth 1995;7(6):501; 
with permission. 


For patients who have received spinal/epidural 
anesthesia, resolution of the sensory and motor 
block must occur and be documented before 
discharge. Patients who have received an extrem- 
ity peripheral nerve block may be discharged 
before full regression of motor and sensory block, 
with instructions to protect the limb.® 

Fast-tracking refers to bypassing the PACU or 
phase 1 and going straight to phase 2 from the 
operating room (Aldrete score of 10 in the oper- 
ating room; see Table 11). These patients can be 
discharged home earlier without any increase in 
complications or side effects. White and Song®’” 
proposed fast-tracking criteria that take into 
consideration pain and emetic symptoms 
(Table 13). 

The office-based practice depends on a rapid 
transition from the initial stages of recovery to 
formal discharge in a short period of time, with 
as little postanesthetic cognitive and psychomotor 
impairment as possible. In general, fast-tracking 
applies to most patients who undergo OBA, owing 
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Table 13 

White's scoring system to determine whether 
outpatients can be transferred directly from 
the operating room to the step-down (phase II) 
unit (fast-tracked) 


Discharge Criteria Score 
Level of consciousness 
Awake and oriented 2 
Arousable with minimal stimulation 1 


Responsive only to tactile stimulation 0 
Physical activity 


Able to move all extremities on 2 
command 


Some weakness in movement of 
extremities 


Unable to voluntarily move 
extremities 


Hemodynamic stability 


Blood pressure <15% of baseline 2 


mean arterial pressure (MAP) value 


Blood pressure 15%-30% of baseline 1 
MAP value 


Blood pressure >30% below baseline 0 
MAP value 
Respiratory stability 
Able to breathe deeply 2 
Tachypnea with good cough 1 
Dyspneic with weak cough 0 


Oxygen saturation status 
Maintains value >90% on room air 2 


Requires supplemental oxygen (nasal 1 
prongs) 


Saturation <90% with supplemental 0 
oxygen 
Postoperative pain assessment 


None, or mild discomfort 2 

Moderate to severe pain controlled 1 
with IV analgesics 

Persistent severe pain 0 

Postoperative emetic symptoms 

None, or mild nausea with no active 2 
vomiting 

Transient vomiting or retching 1 

Persistent moderate to severe nausea 0 
and vomiting 


Total possible score is 14. A minimal score of 12 (with no 
score <1 in any individual category) would be required 
for a patient to be fast-tracked (ie, bypass the postanes- 
thesia care unit) after general anesthesia. 

Adapted from White PF, Song D. New criteria for fast- 
tracking after outpatient anesthesia: a comparison with 
the modified Aldrete’s scoring system. Anesth Analg 
1999;88:1071; with permission. 


to the administration of anesthesia with a quick re- 
covery and few side effects. 

The same standards for hospital-based or ASC 
recovery and discharge apply to the OBS setting. 
A formal recovery area with recovery-room or- 
ders and postoperative record should be the 
standard. A nurse trained in recovery-room pro- 
cedures should be available to provide care in a 
properly equipped location until the patient is dis- 
charged. The anesthesiologist or equivalent 
should remain on the premises until the patient 
meets discharge criteria. The ASA recommend 
standard monitoring for all patients in the recov- 
ery room regardless of the type of anesthesia.®® 
The patient should receive written instructions 
that include the management of pain, postopera- 
tive complications, and routine and emergency 
follow-up. Other than procedures occurring un- 
der LA only, the patient should be discharged 
into the care of a responsible adult. Personnel 
trained in basic life support/advanced cardiac 
life support should be present until the last pa- 
tient leaves the facility. 


SUMMARY 


Advances in surgical techniques, coupled with the 
development of faster-acting, safer anesthetics, 
allow for more invasive procedures to be per- 
formed in an office setting. In addition, economic 
demands to decrease health costs and patients’ 
preference for a nonhospital setting have contrib- 
uted to the growth of OBS, and will continue to 
fuel its growth in the future. 

Regulation of OBS is suboptimal at present, and 
monitoring of safety is questionable. It is imperative 
that we continue to strive to hold the OBS centers 
to the same standards as in ambulatory and hospi- 
tal settings with regard to patient safety. We must 
continue to inform and train anesthesiologists in 
this field such that they can be an integral part of 
the continuing growth and safety of OBS. 

Anesthesia for OBS should be such that the pa- 
tient recovers quickly with few side effects or pain, 
and has a timely discharge. Options for this 
include GA with TIVA with consideration of LMA 
instead of endotracheal tube, MAC sedation, 
regional anesthesia, neuraxial anesthesia with the 
use of short-acting agents, local infiltration by the 
surgeon with light sedation, and minimization of 
PONV and pain. 
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KEY POINTS 


e Even though increased basic science research into the pathophysiology of Peyronie’s disease has 
brought about new insights into the potential cause and treatment options, a reliable and effective 
nonsurgical therapy still eludes practicing urologists. 

e Akey to elucidating the beneficial effects of various medical therapies lies in the standardized eval- 
uation of patients with Peyronie’s disease across various studies, allowing these proposed benefits 


to be confirmed and applied to all populations. 


e Some combination of intralesional injection with traction therapy may provide a synergy between 
the chemical effects of the drugs and the mechanical effects of traction. 
e Currently available nonsurgical treatments can be used safely and may result in some reduction of 


deformity with improved sexual function. 


INTRODUCTION 


In the expanding field of men’s health, much recent 
attention has been directed toward sexual health, 
an integral part of overall male wellness. Erectile 
dysfunction (ED) or impotence is a multifactorial 
disorder that continues to be an evolving public 
health concern. With the introduction of readily 
accessible, effective, and generally safe oral med- 
ications, men are now turning to primary care 
physicians and midlevel providers to manage con- 
ditions of sexual dysfunction and are often offered 
therapy with inadequate or no evaluation. Typi- 
cally, the failure or poor efficacy of first-line 
treatments often leads to urology referral. Other 
reasons for specialty referral may be trauma, 
uncertainty of diagnoses, or simply the wish of pa- 
tients or providers to better understand the cause 
of the ED. This article focuses on the office- 
based work-up, diagnosis, and management of 2 
important and variable conditions in male sexual 
dysfunction, ED and Peyronie’s disease (PD). 


BACKGROUND 


ED is the consistent or recurrent inability to attain 
or maintain penile erection adequate for sexual in- 
tercourse.' ED is a common male disability associ- 
ated with aging that significantly impacts quality of 
life and interpersonal well-being.2-’ A 3-month 
minimum duration is generally accepted for es- 
tablishment of the diagnosis, although in certain 
cases of trauma or surgically induced ED, a 
3-month minimum may not be necessary. Al- 
though objective testing or partner reports help 
support a diagnosis of ED, these cannot replace 
patients’ self-reports in classifying the dysfunction 
or establishing the diagnosis.® 

Early landmark studies, such as the Massachu- 
setts Male Aging Study (MMAS) and the National 
Health and Social Life Survey, used single-item 
scales, which assessed erection difficulties over 
several months or in the past year.?'° In the 
MMAS, a community-based survey of men be- 
tween 40 and 70 years of age, 52% of all 
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respondents reported some degree of ED: 17% 
mild, 25% moderate, and 10% complete.'' The 
MMAS showed that the incidence increased with 
patient age, with an incidence of 12.4 for men 
aged 40 to 49 years, 29.8 for men aged 50 to 
59 years, and 46.4 for men aged 60 to 69 years. 
Other studies from the 1990s estimated that half 
of men older than 40 years had ED.? The degree 
of bother associated with ED has been shown to 
be inversely related to aging. Men older than 
70 years typically report a lesser degree of bother 
as compared with their younger counterparts. 
Distress and treatment seeking related to ED is 
found to be higher in younger and middle-aged 
men.'2-"4 Recent investigation of the causes and 
risk factors for ED has revealed an association 
between ED, benign prostatic hyperplasia, and 
lower urinary tract symptoms.'°18 

The prevalence and incidence of ED are highly 
correlated with the presence of specific risk factors 
and comorbidities, suggesting that ED may be an 
early marker for cardiovascular and other disease 
states.'°-*4 In fact, the symptoms of ED can pre- 
date the clinical diagnosis of associated vascular 
disease by up to 3 years. Cardiovascular com- 
orbidities (such as hypertension and hypercho- 
lesterolemia), diabetes mellitus, and metabolic 
syndrome have been associated with ED in multiple 
cross-sectional and longitudinal studies. 1319-25.26 
Recent studies in hypogonadal men with test- 
osterone deficiency syndrome (TDS) have dem- 
onstrated the positive benefits of normalizing 
testosterone in men with sexual problems. The 
development of new treatment options has pro- 
vided men with TDS with improved and effective 
methods for hormone replacement, including 
topical gels and time-released pellets. In addition, 
the introduction of oral phosphodiesterase-5 
(PDE-5) inhibitors resulted in patients presenting 
to their physicians in increasing numbers for evalu- 
ation and treatment earlier.?’ It is estimated that 25 
to 30 million men worldwide are taking PDE-5 inhib- 
itors and that an additional 50 million or more are 
potential candidates for treatment.'2:2%2 


IDENTIFICATION OF RISK FACTORS/ 
COMORBIDITIES 


The Second International Consultation on Sexual 
Dysfunction identified specific risk factors for 
ED.’ The factors have been well studied and 
include cigarette smoking; diabetes mellitus; hor- 
monal disorders; cardiovascular disease; hy- 
pertension; chronic renal failure; lower urinary 
tract symptoms; poor overall health; chronic 
neurologic diseases; spinal cord injury; surgery 
and radiotherapy for prostate cancer; psychiatric 


conditions, including anxiety disorders and 
depression; medications; and recreational drugs. 
Recognition of screening for these important risk 
factors is vital in the proper clinical evaluation of 
ED. The International Society of Sexual Medicine 
(ISSM) categorizes ED into 3 main groups: (1) psy- 
chogenic; (2) organic; and (3) mixed (organic and 
psychogenic), the most common type.‘ The first 
goal of the in-office evaluation is the identification 
of risk factors and classification of patients with ED 
into one of these 3 groups. 


PSYCHOGENIC ED 


Identifying the proper psychogenic component to 
ED helps in guiding the treatment plan. According 
to the ISSM’s classification, psychogenic ED may 
be generalized or situational. Generalized psycho- 
genic ED usually relates to a primary lack of sexual 
arousability, aging-related decline in arousability, 
personality characteristics, or a chronic disorder 
of sexual intimacy. It is usually not associated 
with a particular sexual partner, situation, or per- 
formance concern.®° The situational type of psy- 
chogenic ED is associated with a specific partner, 
performance concerns, or adjustment-related is- 
sues. Partner-related issues may include lack 
of arousability in a specific relationship, sexual ob- 
ject preference, and partner conflict or threat.°° 
Performance-related issues can be associated 
with situational performance anxiety or with other 
sexual dysfunctions, such as premature ejacula- 
tion or disorders of orgasm.?!3? Adjustment- 
related issues include major life stress, such as 
significant illness and death of a partner.°? Con- 
comitant depressive and anxiety disorders have 
been associated with ED. The treatment of these 
disorders often reduces the severity and may treat 
the ED, although it is important to recognize the 
potential sexual side effects of the various anti- 
depressant agents.°3~“ In certain patients, psy- 
chological counseling and behavioral therapy 
may be helpful in addition to medical treatments 
for ED.32:36-39 


ORGANIC ED 


If the clinical evaluation suggests an organic 
cause, the ISSM’s classification system identifies 
the following major subgroups: neurogenic, hor- 
monal, arterial, cavernosal (venogenic), and drug 
induced.’ In addition, various disease states are 
identified as potential causes of ED through un- 
clear mechanisms. 

Lifestyle factors, including smoking, obesity, 
and lack of exercise, have been shown to be 
significant predictors of organic ED.?5404 In a 
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randomized, prospective, controlled trial, intensive 
lifestyle modification improved erectile function 
and associated cardiovascular and inflammatory 
markers.26 


NEUROLOGIC 


There are many neurologic conditions that can 
affect ED. In theory, any neurologic condition 
involving autonomic innervation of the corpora 
cavernosa may impact the ability to produce a 
normal erection. Polyneuropathy, which commonly 
involves autonomic dysfunction, has been shown 
to be a source of ED.*? A study by Vardi and col- 
leagues“? reported a 38% coincidence of poly- 
neuropathy and ED in patients with diabetes and 
a 10% coincidence of the two in patients without 
diabetes. Male sexual dysfunction is also seen in 
other neurologic conditions, such as Parkinson 
disease, dementia, multiple sclerosis, and other 
neurodegenerative diseases.°° 448 In these disor- 
ders, the cause of ED is thought to result from a 
complex relationship of altered erectile nerve func- 
tion, generalized sensorimotor impairment, cogni- 
tive decline, illness-related stress, and decreased 
interpersonal interaction.44~® Epilepsy has also 
been linked to neurologic ED as well as reduced 
sexual interest/libido and desire.*4 Multiple scle- 
rosis has been found to have an incidence of ED 
in the range of 40% to 80%. In these cases, ED 
typically presents 5 to 10 years after the onset of 
progressive neurologic symptoms.” Stroke, one 
of the most common neurologic conditions world- 
wide, is associated with ED in 50% to 65% of pa- 
tients. Patients who have had a stroke also report 
a loss of sexual interest and desire and ejaculatory 
dysfunction.*8°° Patients with various spinal cord 
injuries may have significant problems with ED 
and other related sexual dysfunction. These prob- 
lems tend to be most bothersome in regard to 
future quality of life.°9-44 


ENDOCRINE 


Erections, sexual behavior, desire, and interest can 
be affected by abnormalities of endocrine func- 
tion.°''52 Gonadal function in men may deteriorate 
in a progressive way as part of the normal aging 
process.°*:54 A low testosterone level is the most 
widely recognized and investigated hormonal alter- 
ation associated with the aging process, and hypo- 
gonadotropic hypogonadism may be an associated 
finding in ED. There is increasing evidence that an- 
drogens are fundamental, not just for sexual 
behavior and desire but also for various physiologic 
and signaling pathways regulating erection as 
well as for preserving bone density and muscle 


mass.°° Although hypogonadism is the most com- 
mon endocrine cause of ED, thyroid disease, other 
pituitary disorders, adrenal disease, and hyper- 
prolactinemia may all be associated with ED. The 
production of several hormones, including dehy- 
droepiandrosterone, thyroxine, melatonin, prolac- 
tin, and growth hormone, is also affected by age 
and may have implications in erectile function.92°° 
In significantly hypogonadal men, androgen- 
replacement therapy has been shown to improve 
nocturnal penile tumescence testing as well as 
erotic stimulus-evoked erections.°’°? The exact 
role of androgens in normal and abnormal erectile 
function remains an area of investigation. 


VASCULAR 


Vascular disease is the most common cause of 
organic ED.°° Vasculogenic ED accounts for 
approximately 60% to 80% of all cases and can 
be classified into 3 subtypes: arterial, venoocclu- 
sive, or mixed vascular insufficiency.©° ED shares 
a common pathophysiology with other vascular 
disease states, such as heart disease, stroke, 
and peripheral vascular disease. The accepted 
pathophysiologic mechanism is thought to be a 
reduction of inflow into the cavernosal arteries 
and venoocclusive dysfunction secondary to 
atherosclerotic occlusive disease.®° The concept 
of ED as a marker of other underlying vascular dis- 
ease is, in part, based on the finding that penile 
vascular disease shares a causal pathway with 
other vascular disease states, such as cerebro- 
vascular disease, myocardial infarction, coronary 
artery disease, hypertension, hyperlipidemia, and 
peripheral vascular disease." In studies, the qual- 
ity of penile inflow has been related directly to 
common vascular comorbidities, including age, 
diabetes mellitus, hypertension, atherosclerotic 
vascular diseases, hyperlipidemia, and cigarette 
smoking.*° Another study, surveying men during 
hospitalization for myocardial infarction, showed 
64% reported some degree of ED.8? There have 
also been reports showing an 18% prevalence of 
ED in men before experiencing a myocardial 
infarction, compared with 45% after the event.® 

Other conditions are commonly revealed during 
the clinical evaluation of patients with ED, 
including cigarette smoking, diabetes mellitus, 
chronic renal failure, and history of prostate can- 
cer. Cigarette smoking deleteriously affects the 
arterial endothelium on a microvascular level 
and is a risk factor for other vascular disease 
states.®*° A meta-analysis of the available litera- 
ture over the last 20 years revealed that 40% of 
men with ED were smokers compared with 28% 
of men in the general population.®© 
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ED is present in at least 50% of men with dia- 
betes mellitus, with the onset of symptoms occur- 
ring at an earlier age than in those without 
diabetes.®” Several studies suggest that 26% to 
35% of men with diabetes will develop ED.? In the 
MMAS, the age-adjusted probability of complete 
ED was 3 times higher in men who had treated 
diabetes mellitus than in men without diabetes.” 
There are several proposed mechanisms by which 
diabetes mellitus is thought to cause ED. Among 
these, diabetes-induced microvascular and ath- 
erosclerotic disease and diabetes-induced auto- 
nomic and somatic peripheral neuropathies seem 
to be the most important.®° Chronic renal failure 
(CRF) is a risk factor for ED and should be revealed 
during a basic urologic evaluation. Effective treat- 
ment of CRF with renal transplantation reduces 
the severity of ED in these patients.°® 

A common ED patient population encountered 
by the urologist includes those treated for prostate 
cancer by radical prostatectomy (open and laparo- 
scopic/robotic), radiotherapy (external beam radia- 
tion therapy [XRT], intensity-modulated radiation 
therapy [IMRT], brachytherapy), hormonal therapy, 
and cryosurgery. A recent report indicates that 
there is more than a 50% incidence of ED after 
radical prostatectomy, regardless of whether a 
nerve-sparing procedure had been performed.® 
Other reports have shown that in younger men, 
bilateral nerve-sparing radical prostatectomy re- 
sults in higher retention of baseline erectile function 
compared with the non-nerve sparing proce- 
dure.””' External-beam prostate radiotherapy 
and interstitial prostate brachytherapy also result 
in posttreatment ED, although typically less imme- 
diate in onset.” Interstitial prostate cryosurgery is 
an emerging treatment modality for prostate can- 
cer, but recent reports indicate a high likelihood 
of posttreatment ED.” Although the medical and 
surgical treatment of symptomatic benign prostate 
hyperplasia (BPH) is generally not harmful to the 
cavernosal nerves, reports show that sexual func- 
tion may be adversely impacted, especially after 
the surgical treatment of BPH.’4 


THE FIRST OFFICE VISIT 


Patients may present independently to the urolo- 
gist’s office with a complaint of ED, may have 
been referred from a primary care provider, or 
may already have an established relationship 
for other urologic conditions (BPH/LUTS [lower 
urinary tract symptoms], calculi, and so forth). 
Studies have suggested, however, that the 
average man with ED waits up to 3 years before 
seeking medical evaluation (reinforcing the impor- 
tance of the clinician initiating the discussion 


regarding ED at each elective visit). In any case, 
a thorough, systematic evaluation of ED should 
start with a complete history and physical, 
including the identification of any risk factors for 
sexual dysfunction. Remember, ED is a couple’s 
disease, affecting both the patients and their part- 
ners; therefore, their partners should be en- 
couraged to be present during the office visit. Of 
primary importance is the building of a clinician- 
patient partnership established within an atmo- 
sphere of trust.’° 

The visit should flow in a sequential manner, with 
each component generating and contributing in- 
formation: (1) identify the chief complaint and sex- 
ual history; (2) a detailed medical and surgical 
history, including all comorbidities, medications 
and lifestyle factors; (3) a physical examination; 
(4) basic laboratory testing; (5) identification of the 
need for specialized evaluation and testing or refer- 
rals; and (6) treatment and reassessment (Box 1). 


PATIENTS’ HISTORY OF ED: THE CLINICAL 
ASSESSMENT 


The first step in the evaluation of ED is a complete 
medical, social, and sexual history, recognizing 


Box 1 
Office-based ED work-up 
Always evaluate couple, together if possible 


Obtain a complete sexual history to define 
the ED 


Complete medical history 


o Comorbidities: cardiovascular disease, dia- 
betes, hypertension, LUTS 


o Medications (especially antidepressants, 
antihypertensive agents) 


o Cigarette use/alcohol abuse/illicit drug use 


Complete surgical history (especially prior 
prostate surgery) 


Directed physical examination (gynecomas- 
tia, penile stretch, presence of Peyronie's pla- 
ques, testes consistency and size, digital rectal 
examination) 


Diagnostic tests 


Blood tests include prostate-specific anti- 
gen, fasting glucose, testosterone, lipid 
panel 


Assess hormonal status 


Vascular assessment (intracavernous injec- 
tion testing, possible penile duplex 
Doppler study) 


Neurologic assessment (if indicated) 
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that ED may be a presenting symptom or marker of 
an associated disease state, such as cardiovascu- 
lar disease. Any specific existing medical comor- 
bidities, especially vascular and/or neurogenic, 
should be noted. A brief history of cardiovascular 
symptoms, including exercise tolerance, presence 
of angina, dyspnea, claudication, transient 
ischemic attacks, smoking history, and family his- 
tory of cardiovascular disease, may identify pa- 
tients with cardiac and vascular risk factors.’© A 
detailed urologic history should be taken, with 
special attention to lower urinary tract symptoms, 
urologic trauma, urologic malignancies, urinary 
tract infections, and sexually transmitted infec- 
tions. Prior urologic procedures (prostatectomy, 
BPH-related procedures, vasectomy) should be 
recorded as well as ED symptoms before, sur- 
rounding, and after those surgeries. An accurate 
medication list should be obtained, including herb- 
al medicines, nutritional supplements, and other 
alternative therapies. Attention should be given 
to the documentation of any allergies and confir- 
mation of any current nitrate usage. This time is 
also the point to inquire about any other drug 
use, illicit or supplemental, especially because 
numerous medications can cause ED. 

The foundation to confirming the diagnosis and 
in evaluating patients’ sexual function is a compre- 
hensive sexual history. A validated pre-evaluation 
questionnaire can elucidate specific patient 
concerns and the need for further investigation. 
Assessing patients’ sexual history should encom- 
pass any concerns regarding arousal, libido, per- 
formance, ejaculation and orgasm, and overall 
satisfaction. Levels of desire and libido should be 
addressed because these can also be important 
in identifying some symptoms of hypogonadism. 
A detailed inquiry should be made into the quality 
of the erections themselves. Patients should be 
asked about their ability to attain and maintain 
their erection, specifically about the inconsis- 
tencies in their erections (spontaneity, ability to 
maintain) and the progression of their problem. 
The clinician’s goal in the process should be to 
differentiate between potential organic and psy- 
chogenic causes in a patient’s sexual problem. 
The practitioner should also recognize any poten- 
tial overlap between organic and psychogenic 
etiologies. 


SYMPTOMS AND QUANTIFICATION 


It is often difficult to quantify the symptoms of 
sexual dysfunction because of its variable nature 
and complex issues involving its cause. The 
practitioner should incorporate the use of ED 
symptom scales and questionnaires for patient 


self-assessment whenever possible. There are 
many types of validated sexual questionnaires 
available for use.” Multidimensional question- 
naires, such as the International Index of Erectile 
Function (IIEF) or the Sexual Health Inventory for 
Men, are very helpful in the identification of risk 
factors and potential causes of male sexual 
dysfunction. The IIEF may be used as a 5- or 
15-item version to assess male sexual function 
over a 4-week period.?® Single-item instruments 
have the advantage of high completion rates and 
low patient burden. On the other hand, multidi- 
mensional scales provide a broader and more 
complete assessment of disease severity. Despite 
such differences, similar results have been ob- 
tained across studies using these different 
measures. Symptom scales offer cost-efficient, 
validated measures for the identification of prob- 
lems and also provide an assessment of past 
and current sexual function.’> 


PHYSICAL EXAMINATION 


On the first visit for ED, routine office vital signs 
should be taken and recorded, in addition to height 
and weight. The physical examination should 
include a broad screening for medical comorbid 
conditions relevant to ED, such as body habitus 
and blood pressure measurements. The medical 
history should help direct the examination of the 
organ systems, including a focused cardiovas- 
cular and neurologic examination. The urologic ex- 
amination should include an assessment of proper 
development of secondary sexual characteristics; 
an abdominal and inguinal examination; and 
scrotal examination with assessment of testicular 
size, consistency, and any abnormal palpable or 
visual scrotal findings. The examination of the 
penis should include an assessment of cutaneous 
sensation as well as screening for any cutaneous 
lesions, congenital anomalies, traumatic lesions, 
or plaques. The penis should also be examined 
for stretched penile length, presence of a suprapu- 
bic or pelvic fat pad affecting such length, and any 
evidence of phimosis or penile adhesions and 
scarring. A proper digital rectal examination 
(DRE) should document prostate size, consis- 
tency, and the presence or absence of masses. 
The evaluation of cutaneous sensation in the peri- 
neum is useful in identifying potential neurogenic 
causes of ED,”® 


BASIC LABORATORY EVALUATION 


The goal of basic laboratory testing for ED is to 
perform cost-efficient screening for common 
systemic disorders. The Second International 
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Consultation on Sexual Dysfunction (2004) Com- 
mittee on Sexual Dysfunction Assessment in Men 
has recommended that fasting blood glucose, 
fasting cholesterol and lipid panel, and testos- 
terone levels be obtained routinely as part of a 
basic ED evaluation.’”° Other diagnostic laboratory 
values should be obtained when indicated specif- 
ically by the medical history and physical examina- 
tion. These values include levels of prolactin, 
luteinizing hormone, follicle-stimulating hormone, 
prostate-specific antigen (PSA), complete blood 
count, and a thyroid function panel. 


VASCULAR ASSESSMENT AND ADVANCED 
(SPECIALIZED) EVALUATION 


Specialized evaluation of ED is often necessary to 
formally define its cause so that the practitioner 
may offer the most effective treatments. For 
many patients with ED, a detailed medical and 
sexual history, general medical examination with 
a focused genitourinary component, and a thor- 
ough review of all comorbidities and medications 
and laboratory evaluation can recognize the likely 
cause and allow the design of a treatment plan. 
Advanced or specialized evaluation is indicated if 
the initial treatments fail; if there is a diagnosis of 
PD; primary ED; history of pelvic or perineal 
trauma; in cases involving vascular or neurosur- 
gical intervention; complicated endocrinopathy; 
complicated psychiatric disorder; complex rela- 
tionship problems; when patients desire a better 
understanding of the underlying cause of the 
disease, especially as a marker of cardiovascular 
disease; and for medicolegal concerns.’° 

Considerable research for the vascular assess- 
ment of ED over the past few decades has pro- 
duced methods allowing for the quantitative and 
qualitative assessment of penile arterial and ve- 
noocclusive function. There are many tests avail- 
able to evaluate penile vascular integrity, erectile 
function and anatomy, and venoocclusive func- 
tion, including intracavernous injection (ICI) phar- 
macotesting, penile duplex Doppler 
ultrasonography (PDDU), dynamic infusion caver- 
nosometry, and selective penile angiography, 
although the last two tests are typically not office 
based and are mentioned here for the sake of 
completeness.’° 

The first-line in-office diagnostic test for vascu- 
logenic ED has historically been the combination 
of ICI and visual sexual stimulation with direct 
assessment by an observer. This test bypasses 
both neurologic and hormonal influences and en- 
ables the direct evaluation of the vascular and 
physical status of the penis (ie, curvature). The 
ICI pharmacotest is simple to perform, minimally 


invasive, and can be done relatively quickly in the 
office. The most common intracavernosal vasoac- 
tive agent used for this test is prostaglandin-E1 
(PGE1). The initial dose should be 10 to 20 mcg 
for injection. Once the intracavernosal injection 
is administered, a subjective assessment of 
response should be documented: patients should 
give a visual rating of their erection, comparing it 
with their best erection at home. This rating allows 
a subjective assessment to be made between an 
inadequate versus adequate in-office erection. 
Redosing of vasoactive agents may be necessary 
to achieve the best (or bedroom) quality erection 
(BQE) because patient anxiety during testing 
situations may prevent achieving their BQE. 

A normal result produced from an ICI pharma- 
cotest in neurologically intact patients may sug- 
gest the diagnosis of psychogenic ED. According 
to Rosen and colleagues,’° “comparison to other 
hemodynamic tests suggests a normal ICI phar- 
macotest is associated with normal veno- 
occlusive function (flow to maintain rigidity values 
of 0.5-3 mL/min).” If the response from ICI phar- 
macotesting is insufficient, it may be difficult to 
distinguish pure arterial insufficiency from venooc- 
clusive dysfunction. An abnormal ICI pharmacot- 
est raises several diagnostic questions that may 
require further study. The clinician should be 
aware that an ICI pharmacotest alone might be a 
misleading diagnostic test to exclude vascular 
ED unless performed in combination with 
PDDU.”° False-negative results can be found in 
almost 20% of patients with intermediate arterial 
inflow. False-positive results are also commonly 
known to occur. If the results are not thoroughly 
conclusive, or operative intervention is being 
considered, a second-line study is warranted. 


PDDU 


PDDU with vasoactive agents is the gold standard 
office-based diagnostic modality for determining 
the subtype of vasculogenic ED and in assessing 
the degree of its severity. The PDDU uses ICI 
and the assessment of penile vascular flow by co- 
lor duplex Doppler ultrasound. It is the most infor- 
mative and least invasive means of evaluating 
vasculogenic ED.”° This test can be performed 
easily in the office setting, allowing for a direct 
and a quantifiable evaluation of ED and a useful 
baseline before therapy. The test provides an 
objective measurement of penile hemodynamics, 
especially arterial inflow. Ultrasonography may 
reveal other penile problems or anatomic genital 
abnormalities, such as PD. Another indication for 
PDDU is in preoperative planning to provide crit- 
ical data for operations involving plaque grafts, 
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excisions, and even penile prostheses. It is also an 
effective test for demonstrating the classic arterial- 
lacunar fistula associated with high-flow arterial 
priapism. 

To perform the study, one should have an un- 
derstanding of the relevant penile anatomy and 
physiology of erection as well as their clinical cor- 
relations to ED. As with any procedure, a proper 
informed consent should be undertaken with 
patients outlining the purpose, alternatives, risks, 
and benefits of the testing process. The examina- 
tion room should be comfortable and safe from 
intrusion and distraction. False-positive test re- 
sults, displayed as a partial erection when there 
is no underlying vascular abnormality, may be sec- 
ondary to patient anxiety, needle phobia, and/or 
inadequate medication dosage. Although PDDU 
is a noninvasive testing modality, ICls do have po- 
tential morbidity that the examiner and patients 
should be aware of. Up to 20% of neurologically 
intact men report aching in the penis after PGE1 
injections. Prolonged erection is another well- 
known risk and should be pharmacologically 
reversed with dilute intracorporeal phenylephrine 
injections to avoid priapism and its subsequent 
morbidity. 

To perform the study in the office, a high- 
resolution ultrasonographic probe (7-10 MHz) is 
required for real-time ultrasonography and color 
pulsed Doppler, which allows the examiner to 
evaluate penile blood flow changes throughout 
the various phases of erection. With color-coded 
duplex sonography, the direction of blood flow is 
designated with red (toward the probe) or blue 
(away from the probe), making identification of 
the small cavernous vessels and recording of 
blood flow easier.®°:8! Following intracorporeal in- 
jection of the vasoactive medication, baseline 
penile blood flow measurements are taken and 
subsequently measured at approximately 5-min- 
ute intervals until BQE is achieved, with redosing 
as necessary; resolution of the erection is then 
documented. Dosing information during the study 
is also useful as a basis for intracavernosal ther- 
apy.®? Studies have demonstrated the combina- 
tion of injection plus manual self-stimulation 
leads to higher rates of rigid erections compared 
with injection alone.®* For recording purposes, a 
recent validated scale, the Erection Hardness 
Score (scale 1-4), can be used to standardize re- 
sponses.*4 If necessary, patients should be reex- 
amined after self-stimulation.85:%° 

The combination of oral sildenafil citrate and a 
visual erotic stimulation has also been studied as 
an effective noninvasive pharmacologic induction 
of erection.®” Studies are mixed regarding a com- 
parable increase in the peak flow velocities as is 


achieved with ICI; the time frame is considerably 
longer, up to 90 minutes after an oral medication 
is given. This method may be useful in predicting 
treatment success with phosphodiesterase inhibi- 
tors (PDE5Is).88-9° 

The important vascular parameters assessed by 
PDDU include cavernous artery diameters, peak 
systolic velocity (PSV), and end-diastolic arterial 
velocity. Normal cavernous arterial flow is defined 
as a PSV greater than 30 cm/s. A PSV measure- 
ment of less than 25 cm/s following ICI pharmaco- 
testing and erotic stimuli has 100% sensitivity and 
95% specificity in selecting patients with abnormal 
penile arteriography.’° Cavernous venous occlu- 
sive disease (CVOD) is defined as the inability to 
achieve and maintain adequate erections despite 
appropriate arterial inflow.88-85:91:92 Many investi- 
gators include another value that takes PSV into 
account. This value is the resistive index (RI). The 
formula for RI is as follows: RI 5 (PSV—EDV)/ 
PSV, where EDV is the end-diastolic velocity. As 
the penile pressure equals or exceeds the diastolic 
pressure, the diastolic flow in the corpora (EDV) 
approaches zero and the value for RI approaches 
1. During the initial tumescence phase, as well as 
in partial erections, the diastolic flow remains and 
the RI value is less than 1.0. Naroda and col- 
leagues?®94 concluded that an RI of less than 
0.75 predicts CVOD in nearly 95% of patients 
and that an RI greater than 0.9 to 1 is normal. 

Doppler evaluations should include measure- 
ments for the evaluation of blood flow as well as 
any physical deformity noted (such as plaques 
and penile curvature). Once patients reach full 
tumescence (or BQE), gray-scale imaging for the 
presence of nonvascular abnormalities, such as 
plaques, curvature, and fibrosis, should be per- 
formed. At the conclusion of the testing period, it 
is important to ensure complete detumescence. 
Occasionally, this will require an intracorporeal in- 
jection of a diluted phenylephrine solution, which 
may be repeated at approximately 5-minute inter- 
vals as needed, until detumescence is achieved. 
Alternate agents, including epinephrine, have 
also been used, although some providers use car- 
diac monitoring during this process because of 
their potent and possibly systemic effects. These 
patients should be monitored for symptoms of 
acute hypertension, tachycardia, arrhythmias, 
and palpitations. 


NEUROLOGIC EVALUATION 


A patient’s medical history and physical examina- 
tion develops the foundation for further neurologic 
evaluation of ED. Generally, many studies have 
shown that specialized testing for neurogenic ED 
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is only indicated in cases of underlying neurogenic 
disease or when normal vascular studies and his- 
tory suggest a neurologic cause. Neurogenic ED 
usually involves the following: known neurologic 
risk factors, younger age at presentation, acute 
onset of ED, and a normal or excellent response 
following ICI or oral PDES inhibitor pharmacotest- 
ing. Although specific neurologic tests are avail- 
able, evidence suggests that they lack adequate 
sensitivity and reliability for routine clinical diag- 
nosis.” Various testing measures include nerve 
conduction velocity studies, biothesiometry, bul- 
bocavernosus’ electromyography (EMG), and 
corpus cavernosa EMG. One study by Lefaucheur 
and colleagues®° did show a strong correlation be- 
tween abnormal penile thermal sensory testing 
with the clinical diagnosis of neurogenic ED. How- 
ever, further evaluations are necessary before this 
test may be brought into routine clinical practice. 


PSYCHOLOGICAL EVALUATION 


Most screening evaluations for ED can identify 
psychological risk factors, both independently 
and in coexistence with other organic risk factors. 
Patients (often times with their partners) with a 
psychogenic component or primary psychogenic 
sexual dysfunction should be referred to those 
practitioners with specific expertise (psychiatrists, 
clinical psychologists, and sex therapists) as part 
of their management. 


OFFICE TREATMENT OF ED 


Once a diagnosis of ED has been made, the next 
step in management is to choose the appropriate 
treatment plan. There is no single treatment that 
is appropriate for every patient, and an individual 
treatment plan should be discussed with patients 
and their partners to assure the best level of satis- 
faction. Treatment can be considered in terms of 
first-, second-, and third-line therapies (Box 2). 
First-line therapies include addressing reversible 
lifestyle issues (smoking cessation, healthy diet, 
alcohol moderation, and exercise), correcting 
hormonal abnormalities, and simple noninvasive 
therapies, such as oral medications and vacuum 
devices. Second-line therapies involve more in- 
vasive options, including intracorporeal injection 
therapy and intraurethral medication. Third-line 
treatments are not considered as office-based 
therapies, including surgical implantation of penile 
prosthesis and penile revascularization, and are 
typically reserved for those patients who cannot 
achieve satisfaction with less-invasive therapies 
(and are not discussed here). 


Box 2 
Therapeutic options for ED 
e First-line therapeutic options 
o Address reversible lifestyle issues 
o Psychosexual therapy, when indicated 


o Oral therapy: PDE5 inhibitors (daily or on 
demand) 


o Vacuum erection devices 
e Second-line therapeutic options 
o ICI therapy 
o Intraurethral therapy 
o Combination therapy 
e Third-line therapeutic options 


o Surgery 


Implantation of penile prosthesis 


Penile revascularization 


HORMONAL REPLACEMENT THERAPY 


Testosterone replacement therapy should only be 
used in the treatment of sexual dysfunction in the 
presence of symptomatic hypogonadism and is 
based on repeat values from early morning speci- 
mens of low serum testosterone levels (Box 3). In 
these cases, testosterone replacement is used to 
maintain normal serum levels of testosterone in 
an attempt to restore potency and libido. In addi- 
tion, maintenance of muscle mass and bone den- 
sity may be achieved. Because of the potential 
side effects and relatively unpredictable serum 
levels obtained by oral administration of testos- 
terone preparations, parenteral administration is 
preferred. 

Currently, there are multiple testosterone formu- 
lations available for the treatment of hypogona- 
dism. These formulations include intramuscular 
testosterone, buccal testosterone, topical gels 
and patches, and time-released testosterone pel- 
lets. Intramuscular testosterone is typically admin- 
istered in dosages of 200 to 300 mg every 2 to 
3 weeks. The amount and frequency of administra- 
tion will vary with the individual and can be titrated. 
Topical and buccal administration must be used 
on a daily basis and may offer more stable hor- 
mone levels as compared with intramuscular ther- 
apy. Considerations of drug transference (ie, to 
spouse or children) and local skin reactions are is- 
sues of concern associated with topical agents. 
Testosterone pellets can also be placed under 
the skin (typically in the hip or buttocks), and their 
effectiveness lasts an average of 3 to 6 months. 
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Box 3 
Office-based management of low testosterone 


e Clinical presenting symptoms often seen in 
patients with low testosterone 
o Decreased sexual function 
o Poor libido, lack of interest 

fatigue, 


o Decreased levels, 


depression 


energy 


Other possible effects of decreased testos- 
terone levels 


o Medical ED treatments (PDE5Is) may be less 
effective 


o Decreased muscle mass and bone density 


o Potential adverse effects on memory and 
cardiovascular function 


Therapeutic measures include 


Assure low morning testosterone; normal 
PSA and DRE 


Testosterone enanthate intramuscular 
every 1 to 3 weeks (in office or home use) 


Topical therapy, including gels or patches 
(used daily) 


Testosterone pellets (in office, every 4- 
6 months) 


Monitor testosterone, PSA, lipids, complete 
blood count (CBC) on regular basis; adjust 
dose or change regimen as indicated 


This form of treatment eliminates the need for daily 
treatment (improving convenience for some men) 
and eliminates the risk of transference. 

Of note, all forms of testosterone replacement 
therapy may have some risks of increasing BPH 
symptoms, a rising PSA, and potentially increasing 
stroke risk. Regular close monitoring of hormone 
levels, PSA, CBC, and lipids is recommended. 
Finally, hormone replacement therapy is relatively 
contraindicated in men with untreated adenocarci- 
noma of the prostate or breast because adminis- 
tration may increase the rate of growth of their 
cancer. It would, therefore, seem prudent that 
before beginning testosterone replacement ther- 
apy in men older than 40 years, serum PSA levels, 
a DRE, and possibly transrectal ultrasound studies 
should be performed. 

Hyperprolactinemia, another hormonal abnor- 
mality effecting sexual function, is treated by (1) 
cessation of medication causing hyperprolactine- 
mia (eg, estrogens, alpha methyldopa), (2) admin- 
istration of bromocriptine, or (3) surgical ablation 
or extirpation of a pituitary prolactin secreting 
tumor. Treatment with exogenous testosterone to 


restore the diminished levels of serum testos- 
terone usually seen with this disorder has not 
been demonstrated to reverse the ED. 


ORAL AGENTS: PDESIS 


In order for a normal erection to occur, an interre- 
lated sequence of events that leads to vascular 
smooth muscle relaxation is necessary. Nitric ox- 
ide (NO), produced by vascular endothelial cells 
and nonadrenergic/noncholinergic neurons, is 
released and taken up by vascular smooth muscle 
cells. The level and activity of NO synthase is un- 
der the partial influence of testosterone. NO acti- 
vates the enzyme guanylate cyclase, catalyzing 
the conversion of guanosine triphosphate into cy- 
clic guanosine monophosphate (CGMP), which 
then acts as a second messenger with multiple 
intracellular effects; the most important effect 
with regard to erectile function is a decrease in 
intracellular calcium ion concentration, which facil- 
itates smooth muscle relaxation. Unfortunately, 
the activity of cGMP is limited by its reconversion 
into GMP PDES5. PDES5Is suppress this pathway, 
resulting in higher intracellular levels of the second 
messenger, cGMP, and increased smooth muscle 
relaxation. 

This important discovery has led to the develop- 
ment of specific PDE5I agents that are effective in 
the treatment of ED. These oral agents include sil- 
denafil, vardenafil, tadalafil, and avanafil and are 
highly specific for PDE5, with efficacies approach- 
ing 60%. The pharmacokinetic properties of these 
agents differ, resulting in changes in their half-life 
(T1/2), which effects their period of efficacy. In 
addition, because there are differences in the 
degree of selectivity for the various agents, there 
is the possibility of cross-reactivity with different 
phosphodiesterases in other parts of the body, 
such as muscle and retina. As compared with other 
ED treatments, the PDES5I agents offer certain ad- 
vantages: they are oral medications, and patients 
and partners place a high priority on this; they are 
well tolerated; they require stimulation; and daily 
agents improve spontaneity. The disadvantages 
include decreased efficacy in severe ED cases, 
as compared with other therapies; the need for 
systemic administration; an absolute contraindica- 
tion with nitrates; delayed time of onset of action; 
high cost; and class-specific side effects (SEs), 
including headache, flushing, rhinitis, dyspepsia, 
occasional visual changes, and muscle pain. 


VACUUM ERECTION DEVICES 


Vacuum erection devices (VEDs) are a noninvasive 
and viable therapeutic option and may be offered 
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as a first-line of treatment of patients with ED. Most 
VEDs have 3 common components: a vacuum cyl- 
inder, a vacuum pump that creates negative pres- 
sure within the chamber, and a constrictor or 
tension band that is applied to the base of the penis 
after the erection is achieved. The erection result- 
ing from the vacuum device differs from the physi- 
ologically induced erection. The latter type is 
achieved by the initial relaxation of the corporal 
smooth musculature, thus allowing for engorge- 
ment of blood into the lacunar spaces. In the 
case of a vacuum-induced erection, corporal sm- 
ooth muscle relaxation does not occur initially 
and blood is simply trapped in both the intracorpor- 
eal and extracorporeal compartments of the penis. 

Complications associated with the use of a VED 
may include difficulty with ejaculation, penile pain, 
ecchymosis, hematomas, and petechiae (espe- 
cially if the device is used for more than 30 mi- 
nutes). Patients taking aspirin or warfarin sodium 
are more likely to develop vascular complications. 
Finally, only physician-prescribed, pressure-regu- 
lated VEDs should be used in the treatment of 
ED. Severe morbidities, including the development 
of PD and worsening of ED, are more likely to 
occur with the use of commercial, nonprescription, 
magazine-ad-type devices that lack the pop-off 
pressure mechanism that is incorporated in the 
prescription devices. 


INTRACAVERNOSAL INJECTION OF 
VASOACTIVE AGENTS 


An effective therapeutic option for men with ED is 
intracavernosal pharmacotherapy. These self- 
administered intracavernosal injections of vaso- 
active agents serve either to directly relax the 
corporal smooth musculature or block adrenergic 
tone of the corporal smooth muscle and involve 
the use of papaverine hydrochloride, phentol- 
amine mesylate, and the prostanoid prostaglandin 
El. The mechanism of action of papaverine hydro- 
chloride and prostaglandin El is via direct smooth 
muscle relaxation. Therefore, when injected intra- 
cavernosally, they maximize arterial inflow as well 
as corporal venoocclusion via the relaxation of 
both arterial and trabecular smooth musculature, 
respectively. Phentolamine, on the other hand, 
blocks adrenergically induced muscle tone and, 
therefore, does not, alone, initiate erections but 
is effective in prolonging the erectile response. A 
variety of solutions containing the aforementioned 
agents are presently being used in clinical prac- 
tice: papaverine alone, papaverine and phentol- 
amine, prostaglandin El alone, phentolamine and 
prostaglandin El, or a mixture of all 3 (papaverine, 
prostaglandin E1, phentolamine). 


In general, intracavernosal pharmacotherapy, 
like vacuum constrictor therapy, may be offered 
to most patients with organic ED, although pa- 
tients with poor manual dexterity, poor visual acu- 
ity, morbid obesity, or those in whom a transient 
hypotensive episode may have a deleterious effect 
(eg, unstable cardiovascular disease and transient 
ischemic attacks) should be carefully screened 
before being offered this therapeutic option. Suc- 
cessful treatment of impotence with this therapy 
has been achieved in patients with diabetes 
concomitantly taking aspirin or warfarin sodium. 
Patients with significant psychiatric disease or po- 
tential for misuse or abuse of this therapy should 
be excluded from treatment. The usual therapeutic 
goal is to be able to create a rigid enough erection 
satisfactory for vaginal penetration that lasts 
between 30 minutes and 1 hour. 

The initial objective of the dosage determination 
phase is to define the lowest dose required for 
achieving an appropriate erectile response. Pa- 
tients are injected at first in the office with low 
doses, which are then increased incrementally. Af- 
ter an appropriate dose has been determined and 
detumescence observed, patients are instructed 
in proper injection techniques by reviewing printed 
material showing them the site and sterile tech- 
nique of injection. An insulin syringe with a 27- to 
30-gauge needle is usually used, which minimizes 
pain and bleeding. Patients are also taught to 
compress the site of injection for 3 minutes 
following therapy. Patients are told not to inject 
more frequently than 3 times per week. Those pa- 
tients who enter a pharmacologic erection pro- 
gram should first understand a detailed informed 
consent, which states the known complications 
of this treatment and discusses the possibility of 
significant side effects, including nodules, pla- 
ques, curvature, and priapism. Patients must be 
cautioned to seek immediate medical care if an 
erection persists for 4 hours or longer. 


MEDICAL URETHRAL SYSTEM FOR ERECTION 


The medical urethral system for erection (MUSE) is 
a safe and effective formulation of PGE1, which 
causes erection by inducing the formation of 
cAMP in the erectile tissue. MUSE is formulated 
into a pellet, which the man places into the tip of 
the penis, via the meatus, into the distal urethra, 
before sexual activity. After manipulation of the 
penis, the medication is absorbed into the erectile 
tissue and leads to penile engorgement. The main 
advantages of the MUSE system are that it in- 
volves no needles or injections, it is safe and effec- 
tive, and the erection typically occurs within 10 
to 15 minutes. There are, however, significant 
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disadvantages for some men, including penile pain 
and burning (caused, in part, by the high doses of 
PGE1 required for absorption); occasional hypo- 
tension; often inadequate penile rigidity, some- 
times necessitating the use of a constriction 
band; the high cost; the fact that it should be refrig- 
erated before use; and the actual procedure of 
administration may be difficult for some men. 


THIRD-LINE TREATMENT OPTIONS 


Despite excellent office-based first- and second- 
line management options for ED, some patients 
require a third-line treatment to restore their sexual 
function and quality of life: implantation of a penile 
prosthesis. The safety, longevity, and success of 
these devices have currently reached an all-time 
high. There are fewer mechanical malfunctions 
and a lower incidence of infection rates (leading 
to and maintaining the highest patient and partner 
satisfaction measures of all ED therapies) and 
should be considered for any patient with ED 
that does not achieve a satisfactory response to 
first- or second-line treatment alternatives. 


PENILE REHABILITATION 


Penile rehabilitation refers to the management of 
ED in men following radical prostatectomy. 
Although many of these men may have had normal 
erectile function before surgery, despite bilateral 
nerve-sparing procedures and robotic surgery, a 
significant percentage of these men will notice a 
decrease in their erectile function and penile length 
postoperatively. The goal of penile rehabilitation in 
theory is to minimize these detrimental effects of 
surgery, maximize sexual function, and improve 
quality of life. Although there is no accepted uni- 
versal algorithm for penile rehabilitation, it is 
generally accepted that by starting early in the 
postoperative phase (weeks, not months), using 
a combination of oral agents (daily when possible) 
or ICI (when oral agents fail), in addition to the 
application daily of the VED, patients may be 
able to maximize their restoration of function. 
Further studies are necessary to determine the 
ideal therapeutic regimen. 


SUMMARY 


The introduction of PDE5Is has broadened the 
scope of ED evaluations to include primary care 
providers, urologists, cardiovascular specialists, 
endocrinologists, neurologists, psychiatrists, psy- 
chologists, and other specialties. A multidisci- 
plinary approach is vital to patients with ED 
seeking evaluation and treatment. A systematic 
approach in the clinical evaluation of ED should 


identify sexual problems through the appropriate 
use of questionnaires and symptom scales, a 
detailed medical and sexual history, directed 
physical examination, and basic laboratory 
testing. For proper diagnosis, the practitioner 
must be aware of all medical comorbidities associ- 
ated with ED. Along with in-office diagnostic 
testing, patients will be able to understand the 
cause and nature of their ED, and physicians will 
be able to offer the most appropriate and success- 
ful treatments. 


OFFICE-BASED MANAGEMENT OF PD 


PD is a male sexual disorder that may be associ- 
ated with ED, pain with erections, and penile cur- 
vature. It is a condition involving the tunica 
albuginea of the corporal bodies. It is character- 
ized by the formation of plaques of fibrous tissue 
that results in various severities of penile curva- 
ture. In some men, there is significant ED or severe 
curvature that precludes sexual intercourse. This 
section reviews the potential mechanisms of PD 
as well as the current office-based evaluation 
and treatment options for PD. 


BACKGROUND AND CAUSE 


Francois de la Peyronie”? first described “indura- 
tion penis plastic” in 1743 and was the first to offer 
the treatment of what is now known as PD. PD is 
now generally thought to be a fibrotic wound- 
healing disorder of the tunica albuginea. The true 
pathophysiology of PD and the mechanism of pla- 
que formation are unknown. What is known is that 
this plaque formation results in penile deformity, 
curvature, hinging, narrowing, shortening, and 
painful erections. PD is not only a physically but 
also a psychologically devastating disorder for 
these men and is essentially a disease of fibrosis. 
One model of disease is centered on repeated mi- 
crotrauma in genetically susceptible individuals. 
The localized response to injury releases endoge- 
nous factors (such as transforming growth factor 
beta [TGF-b]). This response can lead to the bio- 
logic transformation of cells within the tunica 
albuginea; cell-cycle dysregulation; genotypic 
changes; and increased expression of cytokines 
and free radicals that can lead to unregulated 
extracellular matrix deposition, including fibro- 
nectin and collagen, and ultimately plaque forma- 
tion. This plaque, which does not seem to undergo 
proper scar remodeling, results in an inelastic 
segment in the involved tunica albuginea.97-1°5 
Some other theories included infection, such as 
sexually transmitted diseases (gonorrhea and 
syphilis). 106107 The most common theory among 
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researchers is that PD is a disorder of wound heal- 
ing, with repetitive microtrauma as a causative 
origin.'°° From this paradigm, much research has 
been performed into the immunologic, biochem- 
ical, and cytogenetic factors that may play a role 
in plaque formation.'°%"'° As initially reported 
by Abernathy’®” in 1828, Dupuytren contracture 
may be associated with PD, and the pathophysio- 
logic pathways in both seem similar. In both condi- 
tions, collagen synthesis is abnormally increased 
with respect to collagen breakdown. It is through 
this mechanism that the cells responsible for the 
collagen synthesis and wound contraction (myofi- 
broblasts) seem to occur in excessive amounts. 
This excess activates an abnormal response to 
local injury in a man with genetic predisposition 
to abnormal scar formation and healing. As part 
of the routine examination in patients with PD, pa- 
tients’ hands should be evaluated for evidence of 
contracture. 

The process of wound healing is divided into 3 
phases. The acute phase is described to involve 
enzymatic cleanup of dead, damaged, or infected 
tissue with concurrent release of cytokines. Fibrin 
then is generated and deposited into tissues, 
including the tunica albuginea in men with PD, 
and has been proposed to result in the persistent 
stimulation of scar formation. Overexpression of 
other cytokines, such as TGF-b, may also play a 
role. The second phase encompasses strength- 
ening or repairing the wound through scar forma- 
tion. With normal individuals, cytokines activate 
the migration of fibroblasts and macrophages. In 
PD, these fibroblasts may differentiate to become 
myofibroblasts, which can respond differently to 
injury. In the final (contractile) phase of wound 
healing, the scar undergoes remodeling. At this 
time, metalloproteinases are released (collage- 
nases and gelatinases), remodeling the tissue. 
This action results in a smaller, more organized 
scar. Patients with PD may have atypical amounts 
or dysfunctional types of these collagenases, 
causing the abnormal plaque or scar.'"! 


EPIDEMIOLOGY 


Accurate epidemiologic information regarding PD 
is limited. Polkey''? first published data in 1928, 
with 550 case reports. In 1968, Ludvik and Was- 
serburger''? described experience within a private 
clinic, with a prevalence rate of 0.3% to 0.7%. 
Thirty years later, Devine''* reported a prevalence 
of symptomatic PD in 2 populations of male physi- 
cians of approximately 1%. The first cross- 
sectional study was provided in a report by Lind- 
say and colleagues''® in 1991, showing the pro- 
posed incidence and prevalence rates of PD of 


0.38%. Recent studies suggest that the actual 
prevalence rate may be closer to 9% or even 
higher. In a study by Mulhall and colleagues""° in 
2004, of the 534 men presenting to a group of 
geographically diffuse urologists in the United 
States for prostate cancer screening, 8.9% were 
found to have objective evidence of PD. The 
impact of PD is probably not accurately repre- 
sented in common urologic practice because the 
true prevalence rate may be even higher and easily 
underestimated because patients are likely to un- 
derreport such a condition that causes embarrass- 
ment. Disparity also exists regarding the natural 
history of PD, which was initially thought to be a 
disease of spontaneous resolution; however, 
recent studies have dispelled this myth.117-119 
Another popular misconception is that PD is 
mainly a disease of older men. PD has been re- 
ported to occur over a wide range of ages, with re- 
ports in patients as young as 18 years. 120121 


EVALUATION AND TREATMENT 


The first step in the evaluation of men with PD 
should include a complete medical and sexual his- 
tory, including duration of onset, history of trauma, 
degree of curvature, loss of penile length, penile 
pain (and resolution), degree of erectile function, 
and the ability to have comfortable intercourse. A 
detailed physical examination should describe 
the presence of any palpable plaque, tenderness, 
numbness, and decreased penile stretch. PDDU is 
helpful to objectively document the degree of 
penile curvature, narrowing, or other anatomic 
abnormality, as well as to objectively define the 
degree of erectile function. This information is crit- 
ical to document before any intervention. Several 
nonsurgical options are currently being used in 
the treatment of PD, which may reduce or stabilize 
objective measures, such as penile curvature and 
erectile function, and also improve subjective 
measures, such sexual satisfaction, pain, and 
partner satisfaction. In addition, oral PDE5I agents 
are often used as a component of the treatment 
regimen in these patients. 117122-124 


MEDICAL THERAPY OF PD 


Many medical therapies have been described in 
the search for a successful treatment regimen for 
PD. Certain medical treatments are based on 
anecdotal experiences because existing studies 
are characterized by small numbers of patients 
with limited follow-up; the absence of placebo or 
control groups; and few, if any, objective mea- 
sures of improvement. Another confounding issue 
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is the reporting of spontaneous remission rates, 
ranging from 7% to 29%. 117,125,126 


VITAMIN E 


Vitamin E was one of the first oral therapies to be 
described in the treatment of PD. Initially studied 
by Scott and Scardino'2’ in 1948, vitamin E was 
suspected to be of clinical value because of its 
mechanism of limiting oxidative stress of reactive 
oxygen species, which increase during the acute 
and proliferative phases of wound healing. 127128 
The antioxidant properties of vitamin E were 
thought to be helpful against the prolonged in- 
flammatory phase of wound healing, previously 
demonstrated in PD.9%128 Despite multiple studies 
looking at the use of vitamin E in these patients, a 
review of the literature reveals no large placebo- 
controlled trials with vitamin E demonstrating any 
true benefit in the treatment of PD. That knowl- 
edge, paired with the evidence that high doses of 
vitamin E may increase the risk of cerebrovascular 
events, does not support its continued empiric use 
in Pp.129-131 


COLCHICINE 


Colchicine, first proposed by in 1994 for the treat- 
ment of PD, was thought to hinder fibrosis and 
collagen deposition primarily by inhibiting neu- 
trophil microtubules.'*? Several small studies, 
including the only randomized trial examining the 
effects of colchicine as a monotherapy, revealed 
that colchicine was no better than placebo in 
improving pain, curvature, or plaque size.'99-195 
With its lack of demonstrable efficacy and a signif- 
icant side effect profile (gastrointestinal distress, 
diarrhea, aplastic anemia), the authors do not 
recommend colchicine as a therapy for PD. 


POTASSIUM AMINOBENZOATE 


Another oral agent used in the therapy for PD is 
potassium aminobenzoate, which is thought to 
increase the activity of monoamine oxidase in tis- 
sues, thereby decreasing local levels of serotonin, 
which may contribute to fibrogenesis and scar for- 
mation. A review of the literature did not reveal any 
large, placebo-controlled studies demonstrating 
its efficacy in the treatment of PD.136-140 In addi- 
tion, this drug is costly, can require taking up to 
24 tablets daily, and is known for its low tolerability 
caused by the gastrointestinal side effects. With its 
limited evidence of benefit, increased side effect 
profile, and inconvenient administration regimen, 
most experts do not support the use of potassium 
aminobenzoate as a treatment of PD. 


TAMOXIFEN CITRATE AND CARNITINE 


Tamoxifen is a selective estrogen receptor modu- 
lator that has both agonist and antagonist effects 
on target tissues depending on tissue-specific 
estrogen receptor expression. Tamoxifen is also 
reported to affect the release of TGF from fibro- 
blasts, blocking TGF receptors, thus potentially 
reducing fibrogenesis.'*'-1*4 Carnitine, a naturally 
occurring metabolic intermediate, works via the 
inhibition of acetyl coenzyme A, may help in the 
repair of damaged cells, and has been proposed 
as a treatment of PD. A review of the literature 
did not reveal any large, placebo-controlled 
studies demonstrating improvement in pain, cur- 
vature, or plaque size in the treatment of PD for 
either agent; they are not currently recommended 
for the treatment of PD. 


PENTOXIFYLLINE 


Pentoxifylline (PTX) is a nonspecific phosphodies- 
terase inhibitor, with combined antiinflammatory 
and antifibrogenic properties by downregulating 
TGF-b and increasing fibrinolytic activity. Its use 
has been suggested in the management in PD, 
after studies have shown its effects in vitro to 
attenuate both collagen fiber deposition and elas- 
togenesis.'4°'46 Although small, uncontrolled 
studies suggested some improvement in penile 
curvature, this has not been demonstrated in 
large, placebo-controlled trials. In addition, pa- 
tients taking PTX may experience significant 
side effects, including nausea, vomiting, dys- 
pepsia, and diarrhea.147148 Further randomized, 
placebo-controlled trials are necessary before rec- 
ommending this as an effective treatment option 
for PD. 

In summary, no oral therapy to date has been 
shown to reliably reduce penile deformity in a 
clinically meaningful way. The 2010 published 
guidelines on PD by Ralph and colleagues'*? 
state: “There is evidence that there is no benefit 
with respect to deformity reduction with any 
oral therapy, including vitamin E, potassium 
aminobenzoate, colchicine, Tamoxifen, and 
Carnitine.” 


TOPICAL THERAPY 


Verapamil as a treatment of PD has been sug- 
gested, in part, based on studies demonstrating 
that exocytosis of extracellular matrix molecules, 
including collagen, fibronectin, and glycosamino- 
glycan, is a calcium ion-dependent process. °° 
Aggeler and colleagues'®' noted changes in cell 
shape when fibroblasts were exposed to calcium 
antagonists in vitro, associated with increased 
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extracellular matrix collagenase secretion, and 
decreased collagen and fibronectin synthesis 
and secretion.'°? In 2002, Martin and col- 
leagues'®? initiated a study to confirm that topi- 
cally applied verapamil gel could penetrate into 
the tissues of the tunica albuginea. This research 
investigated tissue concentrations in men who 
were exposed to topical verapamil gel before 
penile prosthesis implantation surgery. At the 
time of prosthetic implantation, a sample of tunica 
albuginea was excised and analyzed. No verap- 
amil was detected in the tunica albuginea speci- 
mens, leading the investigators to conclude that 
transdermal application of topical verapamil has 
no scientific basis.15? In addition, no controlled 
trialhas been performed demonstrating the benefit 
of topical verapamil. 


INTRALESIONAL THERAPY 
Steroids 


Teasley'®* described the first use of intralesional 


steroids for PD in 1954. However, despite multiple 
studies, objective efficacy in the treatment of PD 
has not been demonstrated. 154157 Currently, the 
treatment of PD with intralesional steroid injections 
is discouraged. There are no consistent beneficial 
effects of this treatment, and local tissue may atro- 
phy. Of note, steroid use can distort tissue planes 
between Buck fascia and the tunica albuginea, 
making subsequent surgical correction more 
difficult. 


Collagenase 


Collagen, specifically type | and III collagen, has 
been established as the primary component of 
the dense, fibrotic PD plaque and collagenase 
is the enzyme that catalyzes the breakdown 
of collagen. Gelbard and colleagues '*®15° were 
the first to study clostridial collagenase in vitro 
for the treatment of PD in 1982. Their early 
results reported objective improvement in 20 
(64%) of 31 patients within 4 weeks of treatment 
with collagenase injections.'©° A double-blind, 
placebo-controlled trial demonstrated a statisti- 
cally significant improvement in curvature in the 
collagenase-treated group, documenting the ef- 
ficacy and safety of intralesional clostridial col- 
lagenase injection therapy. The most common 
adverse events (edema, penile pain, and ecchy- 
mosis) occurred in 20 (80%) patients.'©' Colla- 
genase clostridium histolyticum is currently in 
large-scale, multicenter, randomized, placebo- 
controlled trials and is awaiting US Food and 
Drug Administration approval for the treatment 
of PD. 


Verapamil 


Levine'’® first reported the use of intralesional 
verapamil, a calcium channel blocker in 1994. In 
their initial nonrandomized study, 14 men received 
biweekly injections of verapamil into their Peyro- 
nie’s plaques for 6 months. Subjectively, 
there was significant improvement in plaque- 
associated penile narrowing in all patients (100%) 
and improvement in curvature in 6 (42%). Objec- 
tively, a decreased plaque volume of more than 
50% was noted in 4 (30%) of the patients. Plaque 
softening was noted in all patients; 12 patients 
(83%) noticed that plaque-related changes in 
erectile function had improved. No adverse effects 
were noted.'®? A second trial of men with early 
stage disease, (PD <1 year) demonstrated a rapid 
reduction of pain after a mean of 2.5 injections in 
97% of men, with improvement in sexual function, 
reduction in deformity, and a mean reduction of 
curvature in 65% of patients. In late-stage disease, 
(PD >1 year) Levine reported that intralesional 
verapamil decreased curvature in 8 men 
(44%).'°° The third trial was the largest published 
single-center trial using intralesional verapamil. 
This trial was a prospective nonrandomized study 
of 140 men (mean duration of disease of 
17.7 months), with 77.5% of the patients docu- 
mented as receiving previous therapy with vitamin 
E, potassium aminobenzoate, or colchicine. In this 
study, a local penile block using 0.5% bupivacaine 
(10-20 mL) was administered at the base of the 
penis. Next, using a short (five-eighths in) needle 
(25-gauge to prevent needle breakage), 1 to 5 
punctures were made through the skin. However, 
multiple passes were made through the plaque 
as verapamil was delivered, with the goal of leav- 
ing the drug in the tracks. A standardized dose of 
10 mg verapamil (6 mg/2 mL), diluted to 10 mL to- 
tal volume with injectable saline, was used for in- 
jection. Each set of injections was administered 
at a prescribed interval of 2 weeks for a total of 
12 treatment sessions. Of the 121 men tested, 
penile curvature decreased in 73 (60%), increased 
in 10 (8%), and remained unchanged in 38 
(31%).'® In these studies, the patients received 
12 biweekly injections over 6 months. The rationale 
by Levine and colleagues is that scar remodeling 
occurs at glacial speed, suggesting that repeated 
treatment over time would produce better results. 
Bennett and colleagues'®* evaluated intralesional 
verapamil biweekly and reported curve improve- 
ment in 22%; they stated that 60% showed no dis- 
ease progression, suggesting a stabilizing effect. 
Rehman and colleagues '© published the first ran- 
domized single-blind trial of intralesional injection 
of verapamil versus saline, in 14 patients and 
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reported significant differences in subjective im- 
provement in quality of erections and objective 
measurements of plaque volume. A nonsignificant 
improvement trend was also noted in degree of 
curvature in the verapamil group. 

Recently nicardipine, also a calcium channel 
blocker, was compared with saline injection as a 
potential treatment of PD. Although significant 
improvement in penile curvature was seen in both 
the nicardipine and saline groups, a significant 
reduction in the IIEF-5 score and in plaque size 
was seen only in the nicardipine group.'© In 2009, 
a randomized, single-blind, placebo-controlled trial 
comparing intralesional verapamil with saline did 
not demonstrate any significant improvements in 
penile deformity, pain, plaque softening, or sexual 
function in either groups.'®” Although there are 
limited controlled data showing clear benefit with 
intralesional verapamil, the larger-scale trials sug- 
gest a curvature improvement rate in up to 60% of 
men completing 12 injections. Currently, the rec- 
ommended regimen in experts that use verapamil 
is atrial of 6 injections, with each injection occurring 
every 2 weeks. If no improvement is noted, they 
suggest the injection therapy may be terminated, 
the dose of verapamil increased to 20 mg (in men 
with no cardiovascular disease), or interferon (IFN) 
injections may be offered. 


IFN 


The potential for the use of intralesional IFN as a 
therapy for PD was first demonstrated by Duncan 
and colleagues'® in 1991. These investigators re- 
ported that IFN a, b, and g decreased the rate of 
proliferation of fibroblasts in Peyronie’s plaques 
in vitro as well as reduced the production of extra- 
cellular collagen and increased the activity of 
collagenase. Initial clinical trials published by 
Wegner and colleagues'®?:'”° in 1995 and 1997 
demonstrated a significant incidence of side ef- 
fects, specifically myalgia and fever. In 1997, 
Judge and Wisniewski'”' published the results of 
their study in which the dose of IFN was modified, 
resulting in improvements in the side effects. Ahuja 
and colleagues'’? performed a nonrandomized 
study of 20 men who received 1 million units 
biweekly for 6 months. In this trial, 100% of the 
men had softening of the plaque, 90% of those 
presenting with pain had improvement, and 55% 
had a subjective reduction in plaque size. In 
2004, Dang and colleagues’? administered a 
reduced dosage of IFN (2 x 10° U) biweekly for 
6 weeks. Objective improvements in curvature, us- 
ing pharmacologic stimulation and a protractor, of 
greater than 20% were noted in 67% of men. Of 
those presenting with pain, 80% claimed 


improvement, and 71% with presenting com- 
plaints of ED also noted improvement in function. 
In 2006, Hellstrom and colleagues'”* reported 
their multicenter, single-blind, placebo-controlled 
trial of 117 men with PD, with a duration of disease 
for more than 12 months. This trial was the first 
placebo-controlled trial of intralesional injection 
therapy for PD to offer evidence of treatment 
benefit. These men underwent 6 biweekly injec- 
tions of either IFN-a2b or saline, for a total of 
12 weeks.'48 Average curvature in the treatment 
group improved 13° versus 4° in the placebo 
arm. Pain resolution was noted in 67% of the treat- 
ment patients versus 28% for the placebo. Pre- 
treatment nonsteroidal antiinflammatory drugs 
(NSAIDS) and assuring excellent hydration during 
therapy significantly reduced the degree of flulike 
SEs. Further investigation is clearly needed 
regarding IFN therapy as well as the possible ef- 
fects of plaque injection in general because it 
seems that saline injection itself may offer some 
benefit to certain patients.1”° 


External Energy Therapy 


Local penile electro-shockwave therapy (ESWT) 
has been suggested as a treatment option for 
PD. The proposed mechanism of action involves 
direct damage to the plaque resulting in an inflam- 
matory reaction. This reaction is thought to in- 
crease macrophage activity leading to lysis of the 
plaque. ESWT is also hypothesized to improve 
vascularity, resulting in plaque resorption and 
to create contralateral scarring, resulting in false 
straightening.'’° In most studies, the efficacy 
of ESWT is limited to only subjective reports 
of improvement of deformity, plaque size, or 
pain.'”7-1®° At this time, published studies have 
not shown reliable clinical benefit in terms of 
curvature, plaque size, or objective improvement 
in sexual function or rigidity. The International 
Consultation on Sexual Medicine’s (ICSM’s) 
guidelines state: “There is evidence that ESWT 
does not improve PD related deformity.” 148 


lontophoresis 


lontophoresis is the use of electric current to trans- 
port ions through tissue. This current has been 
studied and used in dermatology to induce wound 
healing.'8' Levine and colleagues'®” verified the 
efficacy of this mode of transmission of verapamil 
in 2002 using surgically retrieved tunica albuginea 
specimens after a single intraoperative exposure 
before partial plaque excision and grafting sur- 
gery. In 2009, Stancik and colleagues'®? com- 
pared excised-treated Peyronie’s plaques to 
therapy naive plaques. They demonstrated a 
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decreased expression of basic fibroblast growth 
factor (bFGF), mRNA, and bFGF protein expres- 
sion in excised Peyronie’s plaques after having un- 
dergone electromotive drug therapy with 
dexamethasone, verapamil, and lidocaine. Green- 
field and colleagues'®* performed a randomized, 
double-blind, placebo-controlled trial in 42 men 
with PD, comparing iontophoresis with verapamil 
to saline. Their results demonstrated similar 
measured curve reduction in both groups. In 
2005, a prospective, randomized, placebo- 
controlled study compared the results of patients 
receiving iontophoresis with verapamil and dexa- 
methasone versus 2% lidocaine. In the verapamil 
treatment group, the plaque volume decreased 
and mean measured erect penile curvature was 
reduced by up to 50%, as compared with no 
changes in the lidocaine group. The only side ef- 
fect reported was temporary erythema at the 
electrode site.'°° The ICSM’s guidelines state: 
“Several controlled trials had evidence of reduced 
deformity following iontophoresis treatment using 
verapamil and dexamethasone.” Although larger 
trials remain to be done, current studies suggest 
that iontophoresis is nontoxic and noninvasive, 
potentially lending its most beneficial use to those 
with mild to moderate curvature or those with 
plaque-related pain. '48:186-189 


Penile Traction Devices 


The mechanisms through which mechanical strain 
can yield a biologic response have been studied in 
several nonpenile models, including bone, muscle, 
and Dupuytren scar. Research has shown that me- 
chanical stress modulates cell function in a process 
called mechano-transduction by activating multi- 
ple signal transduction pathways via the internal 
cytoskeleton and extracellular matrix. '°° Histolog- 
ically, tension has been demonstrated to reorient 
collagen fibrils parallel to the axis of stress.191192 
Genetically, mechanical shear stress has been 
shown to cause an upregulation of antifibrotic 
genes. '°? Levine'®4 published the first pilot study 
on traction therapy in men with PD. Penile traction 
therapy was initiated with the Fast Size Penile 
Extender (Alison, Viejo, California) for a period of 
6 months, 2 to 8 hours per day. Curvature was 
reduced in all men with a mean reduction of 22°, 
and the mean IIEF increased from 44.6 to 55.0 for 
the treatment group. Stretched penile length 
improved in all patients (100%), with an increase 
in length up to 2.5 cm. There was no change in 
penile sensation or new ED.'%* Gontero and col- 
leagues'®° performed a study on traction therapy, 
evaluating its efficacy in change in curvature. Trac- 
tion was performed using the Andropenis 


(Andromedical, Madrid, Spain) penile extender for 
6 months, 5 to 9 hours per day. After 6 months, 
penile curvature decreased in 6 patients from a 
mean baseline value of 31° to 27°. Curvature wors- 
ened in 1 patient and remained unchanged in 8 pa- 
tients. Greenfield'®® performed a critical review of 
these 2 studies and suggested factors that may 
account for the different results, including the dura- 
tion of disease, plaque calcification, and methodol- 
ogy of measuring curvature.'9° The ICSM’s 
guidelines state: “Early evidence from two small 
non-controlled prospective trials have reported a 
reduction of deformity and increased penile length 
with traction therapy.”'4® Although further large- 
scale trials are necessary, in regard to this relatively 
noninvasive, safe treatment option, the primary 
limitation of traction is that prolonged daily use is 
necessary to obtain a clinical benefit. 


SUMMARY 


Even though increased basic science research 
into the pathophysiology of PD has brought about 
new insights into the potential cause and treat- 
ment options for PD, an ideal, reliable, and effec- 
tive nonsurgical therapy still eludes the practicing 
urologist. It is apparent from the review of the liter- 
ature regarding medical options for the treatment 
of PD that we still lack controlled clinical trials 
with uniform standardized assessments and 
objective measures of deformity, including curva- 
ture and circumference. A key to elucidating the 
beneficial effects of various medical therapies 
lies in the standardized evaluation of patients 
with PD across various studies, allowing these 
proposed benefits to be confirmed and applied 
to all populations.'®” At this time, it seems that 
some combination of intralesional injection with 
traction therapy may provide a synergy between 
the chemical effects of the drugs and the mechan- 
ical effects of traction. Until a reliable medical 
treatment emerges, it does seem that currently 
available nonsurgical treatments can be used 
safely and may result in some reduction of defor- 
mity with improved sexual function. Because this 
is both a physically and psychologically devas- 
tating disorder for some patients, any degree of 
improvement in curvature and pliability of the erec- 
tion, or even stabilization of the disease, with the 
goal of allowing comfortable intercourse for pa- 
tients and their partners may be better than no 
treatment at all or surgery. 
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Urodynamics 


With a Focus on Appropriate Indications 
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KEY POINTS 


e Optimal use of urodynamic testing requires the formulation of urodynamic questions. 
e The purpose of urodynamic testing is to supplement a patient’s clinical history and physical exam- 
ination with a series of tests that are designed to assess the storage and voiding phases of mictu- 


rition using noninvasive and invasive methods. 


e Appropriate ancillary staff training and patient preparation are essential to a successful urodynamic 


examination. 


INTRODUCTION 


Urodynamic testing has become a standard part 
of the available diagnostic armamentarium for 
the evaluation of patients with lower urinary tract 
dysfunction.’ Optimal use of an urodynamic test 
requires the formulation of urodynamic questions, 
namely, “What is the information | need to obtain 
from the test?” and “What is the most appropriate 
urodynamic technique to obtain these results?”2 
An understanding of when to use certain urody- 
namic tests can be derived from the literature, 
from clinical practice guidelines, and from clinical 
experience. 


URODYNAMIC TESTING IN CONTEXT 


The purpose of urodynamic testing is to supple- 
ment a patient’s clinical history and physical exam- 
ination with a series of tests that are designed to 
assess the storage and voiding phases of mic- 
turition, using noninvasive and invasive methods. 
Observations seen during these tests and the clini- 
cian’s interpretation can help identify potential 
bladder safety issues (eg, elevated bladder storage 
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pressures), help to guide treatment, predict out- 
comes, and correlate with patient quality of life. 
Before performing a urodynamic test, a clinical 
evaluation should be completed to identify the 
relevant urodynamic questions. A thorough history 
is necessary to obtain a clear understanding of the 
patient’s complaints, including type of symptoms 
(ie, urgency, frequency, urge incontinence, stress 
incontinence, pain, other voiding and storage 
symptoms), severity and duration of symptoms, 
bother associated with the symptoms, previous 
therapies, and relevant medical comorbidities. A 
physical examination can identify specific findings 
(pelvic prolapse, urethral diverticulum, pelvic 
mass), which may contribute to or cause the symp- 
toms of interest. Patients can also be asked to 
complete a voiding diary to assess objectively fluid 
intake, voided volumes, episodes of incontinence, 
and voiding frequency. Pad-weight testing helps 
quantify the amount of urine lost during inconti- 
nence episodes. Data from validated question- 
naires help to quantify symptoms and their affect 
on quality of life.4-® To be most useful, data ob- 
tained from a urodynamic test must be considered 
as supplemental to clinical data. For instance, 
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identification of stress incontinence on a urody- 
namic test is of limited importance if the patient re- 
ports severe urge incontinence as the primary 
complaint. 


OVERVIEW OF URODYNAMIC TESTING 


Both noninvasive and invasive urodynamic tech- 
niques can be used to help qualify and quantify 
lower urinary tract activity during the micturition 
cycle. Noninvasive tests include uroflowmetry 
and postvoid residual (PVR). Invasive tests include 
cystometry, sphincter electromyography (EMG), 
videourodynamics (VUDs), pressure-flow study 
(PFS), and urethral function tests. An appropriately 
formulated urodynamic question might warrant 
one or more of these individual procedures to 
answer the question. We will begin with an over- 
view of noninvasive urodynamic tests. We will 
then discuss invasive urodynamic tests, with sepa- 
rate sections devoted to the storage and voiding 
components of the micturition cycle. 

Preparing the patient for invasive urodynamic 
testing can greatly affect usefulness and efficacy 
of the test. Patients generally tolerate urodynamic 
testing well, but feelings of anxiety, discomfort, 
and embarrassment are not rare.° Studies of pa- 
tient experiences with urodynamic testing indicate 
that more than 70% of patients would be willing to 
repeat invasive urodynamic testing if medically 
indicated®?'° and most thought the testing was 
the same or better than they expected it would 
be.11:12 As with all invasive procedures, informed 
consent should be obtained and all questions 
addressed. 

It is the authors’ practice to distribute standard 
patient instructions about urodynamics before 
the testing. These explain the testing procedures 
using nonmedical terminology, as well as the ratio- 
nale for the testing. Patients are instructed to 
maintain their regular diet and to take their sched- 
uled home medications. They are asked to arrive 
to the clinic with a full bladder to provide a urine 
specimen and possibly perform an initial noninva- 
sive uroflow study. Poststudy instructions explain 
that they can resume routine activities and that 
they may experience mild dysuria, hematuria, 
and/or increased bladder sensitivity for 24 to 
48 hours after the test. 

All patients should undergo urinalysis to screen 
for signs a urinary tract infection at the time of 
procedure. Patients with a symptomatic infection 
should have the urodynamic test deferred until 
the infection has been treated. Limited data exist 
regarding the usefulness of preprocedural antibi- 
otic administration.'11? The American Urological 
Association (AUA) Best Practice Statement on 


Urologic Surgery Antimicrobial Prophylaxis states 
that antibiotic prophylaxis before urodynamic 
testing is indicated only in patients with risk fac- 
tors, specified as advanced age, anatomic anom- 
alies of the urinary tract, poor nutrition status, 
smoking, chronic corticosteroid use, immunode- 
ficiency, externalized catheters, colonized mate- 
rial, coexistent infection, and recent prolonged 
hospitalization.11 Recommended antibiotics in- 
clude oral fluoroquinolones or trimethoprim- 
sulfamethoxazole; however, patient allergies, 
prior urine cultures, and local antibiogram pat- 
terns should be considered. 

Patients with spinal cord injuries above T6 are at 
risk for experiencing autonomic dysreflexia (AD) 
during bladder filling, characterized by an acute 
increase in blood pressure and bradycardia, ac- 
companied by symptoms such as headache, pi- 
loerection, skin pallor, profuse sweating, or skin 
flushing.'* Untreated AD can result in intracranial 
hemorrhage, retinal detachment, seizures, and 
death. A prior history or the risk for AD should be 
noted and appropriate preparations and/or pre- 
cautions followed. Many patients know their 
typical triggers and these most often involve simu- 
lation of the bowel or bladder.'* Preparations in 
the urodynamic test suite include monitoring blood 
pressure and heart rate throughout the study. If 
symptoms of AD are identified during urodynamic 
testing, the trigger (usually filling of the bladder or 
catheter placement) should be removed by drain- 
ing the bladder and then removing catheters if 
needed. Additionally, the patient should be placed 
in reverse Trendelenburg (head up) to take advan- 
tage of any gravitational reduction in blood pres- 
sure and loosen any tight clothing or restrictive 
devices. If blood pressure elevation does not 
resolve, 1 to 2 inches of nitropaste can be applied 
to the chest and wiped off after blood pressure 
values normalize. 1° 

As with all invasive procedures, certain patients 
may also experience vasovagal syncope during 
urodynamic testing. For this reason, some centers 
have a policy that all patients, male and female, 
perform the voiding phase of the study in the 
seated position. In contrast to treatment of AD, 
vasovagal syncope requires the patient be placed 
in the Trendelenburg position to increase blood 
flow to the head and/or chest. 


Noninvasive Emptying Assessment 


Uroflowmetry (uroflow) is a noninvasive method to 
measure the flow of urine during micturition. Pa- 
tients are instructed to void with a comfortably 
full bladder. Measurements obtained during uro- 
flow are peak flow rate (Qmax), average flow 


rate, voiding time, voided volume, and flow pattern 
(eg, flat, bell-shaped curve, saw-tooth, intermit- 
tent). Voided volume must be equal to or greater 
than 150 mL for uroflowmetry results to be 
valid.1®16 A reduced flow rate suggests the pres- 
ence of bladder outlet obstruction, reduced 
bladder contractility, or both. Because patients 
are not always able to complete the voiding phase 
of multichannel urodynamic testing, noninvasive 
uroflow can be a useful adjunct after the filling 
portion of a PFS has been completed. 

PVR can be measured directly by draining the 
bladder with a catheter, or indirectly with bladder 
ultrasound or fluoroscopy (if radiopaque contrast 
has been instilled into the bladder before voiding). 
Bladder outlet obstruction can be due to many 
causes that can be suggested by clinical history, 
but cannot be diagnosed with just PVR testing. 


Assessment of Bladder Storage Function 


Simple cystometry is an inexpensive evaluation 
that can assess bladder sensation and detrusor 
behavior during filling. It can be performed in a reg- 
ular examination suite in either the standing or su- 
pine position. The study requires a small sterile 
catheter (usually 12-14F) and a 60 mL catheter- 
tip syringe with the plunger removed. Room tem- 
perature sterile saline or water is used as the filling 
fluid. The catheter is inserted per urethra with ster- 
ile technique and PVR volume measured. The sy- 
ringe is attached to the end of the catheter as a 
funnel. Using gravity, the fluid is gradually poured 
(approximately 50 mL/min increments) into the 
funnel to fill the bladder. As filling proceeds, the 
patient is asked to report their first sensation of 
bladder filling, normal desire to void, strong desire 
to void, and maximum bladder capacity.'” In the 
authors’ practice, the scripted questions we ask 
our patients are (1) first sensation, “Tell me when 
you first feel any fluid or a coolness in your 
bladder;” (2) first desire to void, “If you’re watching 
TV, tell me when you would go to the bathroom at 
the next commercial;” (3) strong desire to void, 
“Tell me when you can’t wait for the next commer- 
cial;” and (4) maximum capacity, “Let me know 
when you can’t hold any more in your bladder.” 
Involuntary detrusor contractions can be seen by 
watching the meniscus in the syringe as a back- 
pressure against gravity. Care should be taken to 
correlate these observations with any patient 
movement. If indicated, a full bladder cough stress 
test can be performed after the catheter is 
removed. 

Complex filling cystometrogram (CMG) allows 
for measurement of bladder pressure during filling. 
Single-channel recording of bladder pressure can 
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offer information about bladder sensation, capac- 
ity, compliance, and involuntary detrusor contrac- 
tions.’ The urodynamic catheter (6-10F) is placed 
into the bladder and room temperature fluid is 
instilled at 30 to 50 mL per minute. Bladder sensa- 
tion (first sensation, normal desire, strong desire, 
and maximum capacity) is assessed. Studies in 
healthy volunteers indicate that these sensations 
are reproducible.'” Extremes in sensation likely 
represent a pathologic abnormality. 

Commonly, disposable air-charged or water- 
filled urodynamic pressure-measurement cathe- 
ters are used to perform cystometry. Air-charged 
catheters are newer in design; therefore, most prior 
research was based on water-filled systems. There 
are notable differences in how each catheter re- 
sponds to changes transient and sustained pres- 
sures and they do not give interchangeable 
results.'® However, both catheter types are widely 
accepted for clinical use, and most observed dif- 
ferences are outside the range of what is generally 
relevant to urodynamic studies. Standard double- 
and triple-lumen catheters are available. Double- 
lumen catheters have one port for fluid inflow and 
a second port to measure vesical pressure 
(Pves). Triple-lumen catheters provide a third, 
more proximal, sensor port, which can be posi- 
tioned at the level of the external urethral 
sphincter to measure bladder and urethral pres- 
sure simultaneously. 

Multichannel urodynamic testing is the stepwise 
addition of a rectal catheter to a filling CMG, to 
measure abdominal pressure (Pabd). This allows 
the testing clinician to incorporate information 
about the relative contribution of Pabd changes 
(ie, with cough or Valsalva) to bladder behavior. 
Rectal catheters come in multiple styles, including 
fluid-filled rectal balloon and air-charged cathe- 
ters. Both types of catheters are placed in the 
rectal vault, proximal to the anal sphincters. Pres- 
ence of stool in the rectum can affect Pabd read- 
ings. In patients without a rectum, the catheter 
can be placed either in the vaginal vault or in a 
fecal stoma to allow measurement of the Pabd. 
Regardless of catheter system, the International 
Continence Society (ICS) recommends that all ur- 
odynamic catheters be zeroed to atmospheric 
pressure and reference height is set to the level 
of the upper edge of the pubic symphysis. '© 

In urodynamic terminology, Pves is the measure 
of the bladder pressure and Pabd is the abdominal 
pressure measured by the catheter in the rectum. 
Detrusor pressure (Pdet) is the difference of Pves 
minus Pabd. Calculation of Pdet is often important 
as a measure of detrusor muscle function in pa- 
tients who are able to generate Pabd. Whereas 
the calculated Pdet represents the viscoelastic 
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properties and tone of the bladder wall, all three 
tracings (Pves, Pabd, and Pdet) should be evalu- 
ated when looking at a urodynamic study to 
monitor for artifacts and other factors contributing 
to the Pdet tracing. 

Sphincter EMG is an indirect measure of pelvic 
floor and urethral sphincter muscle contractility. 19 
This is a measurement of depolarization of the 
sphincter muscle membrane. Urodynamic ques- 
tions that can be answered include information 
about outlet contraction and relaxation in relation 
to the timing of other components of the urody- 
namic study. EMG is typically performed with sur- 
face patch electrodes, placed on the perineum. 
Needle electrodes EMG can be used but are 
more invasive and uncomfortable. 

In a normal urodynamic study, the sphincter 
EMG has a baseline resting activity that may 
increase slightly as the bladder fills (guarding re- 
flex). EMG activity will also increase with stress 
or Valsalva maneuvers. During the first phase 
of voiding, there should be cessation of activity 
as the urethral sphincter relaxes. If EMG ac- 
tivity increases with voiding, this may represent 
detrusor-sphincter dyssynergia (DSD), dysfunc- 
tional voiding, or normal attempts to prevent void- 
ing in the presence of an involuntary detrusor 
contraction.2° DSD is found in patients with 
suprasacral spinal cord lesions. As an example, 
a 58-year-old man with an incomplete C2/3 spinal 


cord injury demonstrates a strong involuntary 
detrusor contraction, with DSD based on both 
increased intraluminal urethral pressure and 
increased sphincter EMG activity (Fig. 1). 

VUDs, or fluorourodynamics, involve synchro- 
nous radiographic imaging of the bladder with 
multichannel urodynamic testing. It was originally 
(1970) called this because the information was 
recorded to videotape.*' Ultrasonography is an 
alternative imaging modality but not used widely. 
Fluoroscopy is used to offer dynamic images of 
the anatomy with maneuvers. Other pathologic 
findings can be visualized with these images, 
including vesicoureteral reflux, urinary tract stones, 
and bladder diverticula. 

The use of fluoroscopy offers useful information 
in complex patients. For example, a 75-year-old 
man presented for evaluation of stress urinary in- 
continence, urinary frequency, and recurrent 
urinary tract infections (Fig. 2). He had a urologic 
history notable for a robotic-assisted laparos- 
copic radical prostatectomy for prostate cancer 
with concomitant bladder diverticulectomy 1 year 
before presentation. Postoperatively, he devel- 
oped a bladder neck contracture that was dilated 
and he now performs obturation daily. Urody- 
namic evaluation showed first desire to void at 
90 mL, strong urge at 121 mL, and capacity of 
144 mL. Pdet rose from a baseline of 0 cm H2O 
to 9 cm H20 at a volume of 144 mL. Pves, on the 
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Fig. 1. (A) Strong voluntary detrusor contraction (Pdet) with (B) simultaneous increased external urethral 
sphincter contraction (Pura) and (C) increased EMG activity. 
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Fig. 2. Pabd has significant baseline variability. When trying to determine compliance, the baseline variability 
affects Pdet; therefore, there is not a notable change in compliance (A1 vs A2). However, Pves baseline is about 
34 cm H20 (B1) and increases to 48 cm H20 (B2), for a change of 14 cm H20. Although this is not a clinically sig- 
nificant compliance change, the addition of fluoroscopy shows a diverticulum and bilateral vesicoureteral reflux 
(right grade II-V, left grade III-V). The diverticulum filled more and reflux increased bilaterally with voiding. 


other hand, rose from a baseline of 34 cm H20 to 
48 cm H20 at a volume of 144 mL. He had involun- 
tary detrusor contractions at 90 mL and 122 mL, 
with incontinence. Overall, these findings sug- 
gest normal detrusor compliance, reduced blad- 
der capacity, detrusor overactivity, and intrinsic 
sphincter deficiency. However, fluoroscopy dem- 
onstrated a bladder diverticulum and bilateral ves- 
icoureteral reflux (grade II-V on the left side and 
grade IlII-V on the right side occurred at 33 mL 
with 0 cm H20 and 70 mL with 3 cm H20, respec- 
tively). The diverticulum filled more and the reflux 
increased bilaterally with voiding. Because of the 
vesicoureteral reflux, comment cannot be made 
about the patient’s true bladder compliance be- 
cause there is no longer a closed pressure reser- 
voir and the bladder pressure may appear falsely 
safe.?? Addition of fluoroscopy alters both inter- 
pretation and recommended treatment of this 
patient. 

Although fluoroscopy is often useful, providers 
should limit the number of images that do not 
contribute to the diagnostic value of the study.?3?4 
For many urodynamic studies, the essential static 
images include one for each of the following 
stages of the urodynamic study: scout, filling 
phase low volume, Valsalva maneuver (dynamic) 
at approximately 200 mL (or lower in patients 


with decreased capacity), dynamic images during 
incontinence, cystometic capacity, during voiding, 
and postvoid. Additional images without the cath- 
eter may be needed during voiding if the patient is 
unable to void with catheter in place.?3 


Assessment of Urethral Function 


Abdominal leak point pressure (ALPP) is defined 
by the ICS as the “intravesical pressure at which 
urine leakage occurs due to increased abdominal 
pressure in the absence of a detrusor contrac- 
tion.”’ Lower ALPP values correspond to more se- 
vere stress urinary incontinence. The ALPP can be 
induced either by cough (cough leak point pres- 
sure) or by Valsalva maneuver (Valsalva leak point 
pressure). ALPP values can be used to quantify the 
severity of stress urinary incontinence, and this in- 
formation can be used to guide treatment selec- 
tion. The usefulness of urodynamics to evaluate 
incontinence is demonstrated with a case of a 
36-year-old woman referred for evaluation of in- 
continence after repair of a urethral diverticulum. 
Office cystoscopy showed no evidence of persis- 
tent urethral diverticulum. The 24-hour pad weight 
testing was 248 g. Urodynamic testing showed se- 
vere intrinsic sphincter deficiency with urethral 
hypermobility (Fig. 3). 
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Fig. 3. (A) Valsalva leak point pressure and (B) cough leak point pressure (CLPP) assessed at 100 mL. Compensatory 
urethral pressure and EMG activity noted. Bladder neck was open with rest on fluoroscopy and urethral hyper- 


mobility with leakage was seen with Valsalva and cough. 


Bladder volume can affect ALPP measurements. 
The testing was first performed at a bladder vol- 
ume of 150 mL? and has since been performed 
at volumes of 200 to 300 mL.?® Catheter size is 
another important consideration in the measure- 
ment of ALPP. A transurethral catheter can partially 
occlude the urethral lumen, potentially distorting 
the value of the ALPP.2”7° Although there is no 
standard catheter size recommended for urody- 
namic testing, it is generally agreed that smaller 
catheters have less occlusive potential and are 
usually preferred. 

Urethral pressure measurements are used to 
assess urethral competence and incontinence 
severity. Although it is fully accepted that urethral 
pressure is an important and integral component 
to urinary continence, it remains challenging to 
measure and characterize this pressure in a reliable 
manner.?° The urethral pressure profile (UPP), 
maximum urethral pressure, and maximum urethral 
closure pressure (MUCP) may be used as part of 
the urodynamic evaluation for stress urinary incon- 
tinence. UPP is the graph of intraluminal pressure 
that is produced when urethral pressure is 
measured by a catheter along the entire length of 
the urethra. The maximum urethral pressure is re- 
corded on this graph and the maximum difference 
between the urethral pressure and the Pves is the 
MUCP," which is the most commonly used mea- 
surement of the urethra in current practice. MUCP 


has been assessed in multiple studies to deter- 
mine whether it can be used to predict success 
among women undergoing anti-incontinence pro- 
cedures, with mixed results.°°3" 


Invasive Assessment of Bladder Emptying 
Function 


A PFS involves the simultaneous measurement of 
Pves, Pabd, and voiding flow. Flow is recorded as 
a milliliter per second and Qmax is the highest flow 
rate recorded in the study. Urodynamic questions 
that can be answered include information about 
detrusor contractility and evidence of bladder 
outlet obstruction. Detrusor contractility and coor- 
dination with the external urethral sphincter and 
pelvic floor is assessed during the PFS by corre- 
lating Pdet increase with urethral pressure or 
EMG relaxation. As an example, a 46-year-old 
man with multiple sclerosis was evaluated for 
straining and double voiding. Office cystoscopy 
showed prostatic hypertrophy with concentric 
bladder neck narrowing. Multichannel urodynamic 
testing with fluoroscopy confirmed the presence of 
bladder outlet obstruction without any evidence of 
DSD (Fig. 4). The patient was offered a transure- 
thral resection of the prostate rather than interven- 
tions to manage DSD. 

There are several nomograms developed to help 
characterize the PFS in men. Perhaps the most 
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Fig. 4. (A) Voluntary detrusor contraction (Pdet) at 320 mL coincided with (B) decreased EMG activity and (C) no 
evidence of Valsalva voiding. Fluoroscopy showed the bladder neck did not open with voiding but (D) external 
urethral sphincter pressure (urethral pressure) did decrease. There was urine flow but with high voiding pressure 


(92 cm H20) and Qmax of 4 mL/sec. 


widely used is the ICS nomogram for pressure flow 
analysis.3? This analysis represents a plot of Pdet 
versus urethral flow to provide characterization of 
the flow as obstructed, unobstructed, or equiv- 
ocal. Several other nomograms have been devel- 
oped such as CHESS (in chessboard format)*? 
and linPURR (linearized passive urethral resis- 
tance relation),°4 which can be used in a similar 
manner to quantify the degree of obstruction. 


PITFALLS AND TROUBLE SHOOTING 


Avoiding technical complications during urody- 
namic testing begins with an appropriately planned 
study and quality control measures. Once urody- 
namic questions and the appropriate tests have 
been chosen, the equipment must be set up and 
calibrated. In most urodynamic testing suites, 
there is a specially trained registered nurse, nurse 
practitioner, physician assistant, or medical assis- 
tant to facilitate the procedure. Although there 
are many team members needed to perform the 
study, it is the responsibility of the physician to 
ensure quality. An experienced provider with a 
good team is able to interpret the mechanical, 
physical, and psychosocial factors that affect 
urodynamic testing. 

One of the first challenges encountered with 
urodynamic testing is placing the urodynamic 


catheter, which is small and malleable. If unable 
to pass the urodynamic catheter into the bladder, 
the urodynamic catheter can be piggybacked off 
a stiffer catheter, usually a coudé tip. Once the ur- 
odynamic catheter is in the bladder, the larger 
catheter is pulled out. 

If that technique proves unsuccessful, urody- 
namic information can be obtained from a larger 
or more rigid catheter such as a red-rubber, Foley, 
or Mentor catheter. Pves can be transduced via 
one of these single-channel catheters with some 
modifications. First, after placement of the cath- 
eter, a Christmas-tree adaptor is placed into the 
catheter for attachment of a Y-connector (Fig. 5). 
The water-charged pressure system is in a direct 
line with the catheter and the infusion line must 
go in the side-port. 

Because of significant flow turbulence that will 
be detected with the infusion line and pressure 
system in direct communication, Pves measure- 
ments can only be made when infusion is stopped 
(Fig. 6). It is the authors’ practice to fill with a 
maximum of 30 mL per minute and stop infusion 
to check Pves every 50 mL volume. Pves mea- 
surements and calculation of compliance can be 
made along the tracing. 

Routine cough and Valsalva maneuvers can also 
be tested (Fig. 7). Involuntary detrusor contraction 
will result in a rise in the vibratory tracing and 
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Fig. 5. Set-up for single-channel water-charged pressure monitoring. 


infusion should stop to monitor contraction, as with 
any urodynamic study. Fluoroscopy can be used 
to augment anatomic evaluation. A PFS cannot 
be performed with this system but the catheter 
could be removed and uroflow performed. 

ICS criteria for quality control include the 
following parameters: (1) ensuring that resting 
values for abdominal, vesical, and Pdet are all in 
a typical range, indicating they are not influenced 
by artifact; (2) confirming that abdominal and 
vesical pressures reflect live signal changes with 
talking or breathing, but that these variations do 
not appear in the Pdet tracing; and (3) checking 
that there is an equal response of abdominal and 
vesical pressures with a cough every 1 minute (or 
50 mL) and before voiding. 1® It is the authors’ prac- 
tice to check coordination of Pabd and Pves with a 
cough approximately every 200 mL if patient has a 


normal to large capacity bladder (Fig. 8). This 
routine measurement allows accurate differentia- 
tion of detrusor forces acting on the bladder 
versus abdominal forces, as well as timely identifi- 
cation of artifacts. 

There are several common problems encoun- 
tered with urodynamic testing. These can be cate- 
gorized as mechanical versus patient-related 
events (Table 1). Rapid identification and correc- 
tion should be taken at the time of the study to 
maximize the usefulness of the study and to pre- 
vent incorrect data interpretation. 

Mechanical events include a displaced catheter, 
expelled catheter, and EMG signal artifacts. Dis- 
placed tubes do not provide correct values if 
the sensor tip is against the rectal or bladder 
wall. Generally, the displaced catheter will not re- 
spond to quality control measures with the same 
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Fig. 6. Example of Pves tracing during single-channel fluid infusion and pressure check every 50 mL. 


di 


h AN rim 


Infusion 
stopped 


=| 


Urodynamics 


LABORIE 
13970min 


204 ^ 


Pump Vol. 


Infusion jeet OF 
stopped Say mi 


2 


Fig. 7. Example of Pves tracing with cough and Valsalva during single-channel fluid infusion. Compliance can be 


determined from the Pves when not filling. 


amplitude and, therefore, it should be reposi- 
tioned. Prolonged rise or decrease in Pabd or 
Pves that does not respond symmetrically to a 
quality control measure (eg, coughing) can also 
be assumed to be a displaced tube. Expelled tubes 
will result in a negative reading for that tracing. 
EMG signals are susceptible to artifacts created 
by electrical potentials that are not generated by 
those muscles targeted for assessment. Electrical 
equipment in the room might produce artifacts. A 
more contemporary source of tracing artifacts is 


Valsalva 


an implantable sacral neuromodulation device 
that will give constant background amplitude 
tracing (Fig. 9). To avoid interference, the device 
can be turned off during testing. Lead placement 
in a poor location, over-thick hair, or wet skin will 
also interfere with EMG readings. 

There are also technology-related artifacts that 
are dependent on the type of equipment used. 
For example, microtransducer sensors will detect 
urethral pressure differently according to orienta- 
tion. Staff should be familiar with such equipment 


Fig. 8. Example of Valsalva and cough maneuvers to assess appropriate tracing response. Both Pabd and Pves 
respond with the same magnitude and timing, indicating an appropriate tracing. The calculated Pdet does not 
show a change in pressure. There is a compensatory EMG contraction. 
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Table 1 


Pitfalls and troubleshooting in urodynamic testing 


Mechanical Events or Technical 


Pitfalls Observed With 


Displaced catheter 
and Pves 


Poor correlation between Pabd 


Problem Solving or Remedial 
Action 


Reposition catheter and secure it 


Sometimes a slowly moving rectal 
catheter will suggest low 
bladder wall compliance 


Expelled catheter 
or Pves 


Poor pressure transmission or Pabd, Pves 


spikes are of unequal height 


Poor EMG signal 


Neuromodulation device 


Abrupt negative value in Pabd 


Low-amplitude EMG tracing 


Abundant persistent EMG signal 


Replace catheter and secure it 


Reposition catheter to move 
away from interference (eg, 
bladder wall, rectal wall) 

Flush lines and ensure no air- 
bubbles 


Improve contact by removing hair 
or covering dry patch electrode 
leads with tape to prevent 
interference 

Reposition closer to sphincter 


Turn-off neuromodulation device 


artifact or disregard EMG tracing 


Fluoroscopy does not show 
bladder neck, urethra, or 
other anatomy 


Patient-Related Events Observed With 


Rectal contractions and passing 
flatus tracing 


Patient movement 


Symptom not reproduced = 


parameters when administering and interpreting 
the test. As noted above, water-charged catheters 
require careful attention to the tubing position 
and water bubbles in the line to maintain stable 
pressure measurements. However, both water- 
charged and air-charged catheters, need careful 
calibration and zeroing. 

Patient-related events can affect all aspects of 
the urodynamic study. To begin with, the patient 
may not be able to communicate their sensations, 
even if they can feel them. Urodynamic testing 
is an interactive procedure, in which feedback 
about sensations and discomfort is solicited from 
the patient. Although urodynamic testing can be 


Fluoroscopic images 


Fluctuating Pabd or negative 


Changing Pabd, Pves, EMG that 
correlate with patient 


movement Consider during interpretation 


Reposition fluoroscopic arm 


Problem Solving or Remedial 
Action 


Observe real-time and note on 
event log 
Consider during interpretation 


Observe real-time and note on 
event log 


Eliminate barriers to study by 
reducing patient anxiety 

Mimic physiologic triggers 

Change position 

Remove urethral catheter if 
assessing voiding phase 


performed on patients without the ability to 
communicate, some information is lost. 

Artifacts in Pabd can be caused by rectal 
spasms, contractions, and flatus. For example, a 
51-year-old man was being evaluated for lower 
urinary tract symptoms after a prostate procedure 
(Fig. 10). The Pves tracing showed a significant 
amount of activity, which is only clarified by look- 
ing at Pabd, which had mirrored values. In this 
case, Pdet still gave a good tracing, allowing for 
accurate assessment of bladder pressure. This in- 
dicates the usefulness of the rectal catheter. 
Conversely, in a 67-year-old woman being evalu- 
ated for mixed urinary incontinence, the Pabd 
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Fig. 9. EMG tracing artifact (red) due to sacral neuromodulation device. 


was also not stable, but this affected the interpre- For fluoroscopic imaging, the position of the 
tation of Pdet. In this case, Pves provided a more bladder may look lower and images of the urethra 
useful and interpretable tracing to answer whether and/or bladder neck may be obstructed if the 
this patient had detrusor overactivity with filling radiographic angle is straight in the anterior- 
(Fig. 11). posterior position. Repositioning the C-arm slightly 
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Fig. 10. (A) Pves tracing showed a significant amount of activity, which is only clarified by looking at Pabd, which 
had mirrored values. (B) Pdet is the accurate assessment of bladder pressure. 


556 Lenherr & Clemens 


LABORIE 

„| 13965min 

“E100 

s Pves 

EEEE E IE 0 

ORTE Hs : F 224^ 
i > cm H20 


F00 
R Pabd 
0 


124 ^ 
cm H20 


100 
: Pdet 


0 


102 ^ 
5 em H20 


h a y a 
HEERE Eg EE EMG 

ARA Y i 1317 
1317 


none 
58 


[ 600 

‘f Pump Vol 
0 

346 ^ 


oblique allows these anatomic structures to ap- 
pear. Similarly, in patients with urinary diversions 
and other potential pathological conditions, ma- 
neuvering the fluoroscopy source or the patient is 
required to delineate the anatomy. 

The final pitfalls of urodynamic testing are that 
the study may not provide an answer regarding 
the posed urodynamic question, may give a false 
answer, or the study may not reproduce the pa- 
tient’s symptoms. If the testing does not repro- 
duce clinical symptoms, some maneuvers can 
assist in eliciting these symptoms. To help with 
anxiety-related artifacts when asking the patient 
to void, leaving the room, or turning on the faucet 
is useful. Patient-reported triggers for urinary ur- 
gency (change in position, turning on the faucet 
or putting a hand in water) can be performed to 
illicit detrusor overactivity. Pelvic organ prolapse 
can be reduced to check for possible bladder 
function after a prolapse repair. Finally, the study 
can be repeated, “if the initial test suggests an ab- 
normality, leaves the cause of troublesome lower 
urinary tract symptoms unresolved, or if there are 
technical problems preventing proper analysis.” 1° 


SUMMARY 


As widespread access to urodynamic testing in- 
creases, appropriate clinical indications must be 
followed to minimize the possibility of unnecessary 
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Fig. 11. (A) Pabd was not stable but, in this example, the artifact affected the interpretation of Pdet. Therefore, 
(B) Pves provided a more useful and interpretable tracing. 


testing, which can result in patient morbidity and 
extra expense. Current urodynamic guidelines? 
provide clinical parameters for some aspects of 
testing, but the nuances of urodynamic testing 
are largely in the hands of the practicing urologists 
to perform tests that will add to diagnosis, prog- 
nosis, and surgical planning. 
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KEY POINTS 


e Vasectomy is fast, safe, effective, and underutilized in comparison with tubal ligation. 

e The preoperative visit is crucial for educating the patient on the risks and expectations of vasec- 
tomy, and especially that vasectomy is considered permanent. 

e Minimally invasive vasectomy or no-scalpel vasectomy is preferable to conventional vasectomy. 

e Fascial interposition decreases recanalization rates. 

e Mucosal cautery appears to have the lowest vasectomy failure rates (<1%), although more high- 


quality comparative studies are needed. 


e Patients must understand that an alternative birth-control method is necessary after the procedure 
until a postvasectomy semen analysis shows azoospermia. 


INTRODUCTION 


Vasectomy was first attempted on a canine in the 
1800s, and has grown to be the most common 
operation performed by urologists today in the 
United States. More than 75% of vasectomies in 
the United States are performed by urologists. Va- 
sectomy is a safe and effective form of contracep- 
tion, yet it is underutilized today. Data collected in 
2002 revealed that only 5.7% of United States men 
aged 15 to 44 years used vasectomy as a means 
of contraception.’ Couples more commonly used 
condoms, oral contraceptives, or tubal ligation. 
Vasectomy is one of the most cost-effective con- 
traceptive methods overall, its cost being is similar 
to that of the Mirena Intrauterine System ($844), 
the ParaGard Intrauterine Device ($718), and the 
Implanon implant ($791). The cost of vasectomy 
is one-quarter that of tubal ligation ($707 vs 
$2833).2° Compared with tubal ligation, vasec- 
tomy is equally effective in preventing pregnancy; 
however, vasectomy is less invasive, simpler, 
safer, faster, and less expensive. The benefits of 
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vasectomy over tubal ligation include faster recov- 
ery and return to work, local rather than general 
anesthesia, and ability to perform the procedure 
in the office rather than in the operating suite. 
Complications are rare for both procedures, but 
tend to be more serious for tubal ligation because 
it is more invasive.* 

Although the advantages of vasectomy over 
tubal ligation are evident, tubal ligation is 2 to 3 
times more prevalent in the United States. This 
discrepancy is present worldwide, but there are 
at least 10 countries where the prevalence of 
vasectomy equals or exceeds tubal ligation: 
Canada, Bhutan, United Kingdom, New Zealand, 
Netherlands, Spain, Republic of Korea, Malta, 
Tajikistan, and Denmark.° The patterns of preva- 
lence among the two groups in the United States 
have been found to be different. Tubal ligation is 
more prevalent among those with lower income 
and education levels, and among minority groups, 
whereas vasectomy use is higher among those 
with higher education and income and among 
white men.® 
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It is clear that vasectomy should be performed 
equally as or more frequently than tubal ligation, 
and couples should therefore be counseled about 
the pros and cons of various contraception op- 
tions so that an informed decision can be made. 


PREOPERATIVE EVALUATION 


It is recommended that a face-to-face consult take 
place with the patient before planning the vasec- 
tomy. It is beneficial for the patient’s partner to 
be present, although this is not required. An appro- 
priate medical history should be taken, focusing 
on his reproductive history. Patients should also 
be questioned about bleeding tendencies and 
anticoagulant use as per routine preoperative 
workup. If there is suspicion of coagulopathy, 
coagulation tests may be necessary; otherwise, 
preoperative blood work is not needed. A physical 
examination of the scrotum should be performed, 
with emphasis on manually isolating the vas defer- 
ens, as well looking for scrotal abnormality such 
as undescended testis or testis tumors. If the pa- 
tient is unable to tolerate this examination while 
isolating the vas deferens, he may not be a good 
candidate for local anesthesia. The preoperative 
examination may also alert the physician to pa- 
tients whose vasa are difficult to locate or isolate; 
this allows planning of oral sedation or general 
anesthesia at the time of procedure if necessary. 

Preoperative counseling of the patient is ex- 
tremely important, and may prevent postoperative 
patient dissatisfaction or even litigation in the case 
of complications or vasectomy failure. Most pa- 
tients have decided on vasectomy as their choice 
of permanent contraception before meeting with 
the physician, but a discussion of the risks, bene- 
fits, alternatives, and expectations should be con- 
ducted at the initial consultation. Patients should 
be counseled that vasectomy is considered irre- 
versible and permanent. If the patient indicates 
any uncertainty regarding the desire for future 
fertility (eg, asking about sperm cryopreservation), 
vasectomy should not be performed and other 
contraceptive methods should be discussed. 
Likewise, if the patient seems too young and has 
not had children, it is reasonable to encourage 
other contraceptive options that are less perma- 
nent. The other benefit of the preoperative consult 
is to give the patient a “cool-down” period while 
waiting for the procedure date, thus allowing 
time for patients to change their mind if an im- 
petuous decision for vasectomy has been made 
initially. 

The following points should be addressed at the 
preoperative visit, many of which are addressed in 
more detail in this article. 


Alternatives to vasectomy 

Risk of infection or hematoma (1%-2%) 

Risk of chronic scrotal pain (1%-3%) 

Refrain from ejaculation for 1 week after the 

procedure 

e Vasectomy is considered permanent 

e Vasectomy does not produce immediate 
sterility; another form of contraception is 
required after the procedure until vasectomy 
success is confirmed by semen analysis 

e Early vasectomy failure: risk of needing 
repeat vasectomy (<1%) 

e Late vasectomy failure: after vasectomy suc- 

cess is confirmed by semen analysis, there is 

still a small chance of pregnancy (approxi- 

mately 1 in 2000) 


ANESTHETIC TECHNIQUE 


Vasectomy can be performed under any type of 
anesthesia, but most are performed under local 
anesthesia because it is well tolerated with mini- 
mal morbidity. Certain patients may require intra- 
venous sedation or general anesthesia if they 
cannot tolerate the procedure or if the vas is 
particularly difficult to isolate. Oral sedation in the 
form of a benzodiazepine (eg, diazepam) is offered 
by some clinicians to decrease anxiety and aid in 
relaxing the patient. Lidocaine or bupivacaine 
without epinephrine are typically the local anes- 
thetic agent of choice, and are injected using a 
small needle (eg, 25 gauge or smaller) to reduce 
patient discomfort. Some clinicians apply an anes- 
thetic cream to the skin before the needle stick, 
although it is unclear whether this significantly de- 
creases pain.”® 


VAS ISOLATION 


Vasectomy is performed in 2 distinct steps: deliv- 
ering and exposing the vas deferens out of the 
scrotum (vas isolation), and occluding the vas. 
Before the introduction of the no-scalpel tech- 
nique, vas isolation was performed using the con- 
ventional technique, which used a larger incision 
and involved more dissection without special in- 
struments. The no-scalpel vasectomy was first 
described in China in 1974.° The no-scalpel tech- 
nique has been found to have shorter operative 
times and to decrease the rate of hematomas, in- 
fections, and pain during the procedure.!°'2 
Today the standard of care is to perform a no- 
scalpel technique or a variation of such that re- 
mains minimally invasive. 

In this article the term “minimally invasive vasec- 
tomy” is used to describe any vasectomy per- 
formed using a variation of the true no-scalpel 


vasectomy originally described by Li Shungiang, 
as long as it maintains a small skin opening and 
limits the amount of dissection around the vas 
with specialized vasectomy instruments. Box 1 
lists the exact steps of the original no-scalpel va- 
sectomy.'* A more detailed description of the 
no-scalpel technique can be found in Engender- 
Health’s illustrated guide for surgeons.'* Note 
that the no-scalpel technique refers to vas isola- 
tion only and does not denote a method of vas 
occlusion. Two instruments were designed for 
this procedure: the vas deferens fixation ring 
clamp (Fig. 1), used to grasp the vas, and the 
vas dissector (Fig. 2), which is a sharp, curved 
mosquito hemostat without serrations. These in- 
struments are widely used today for minimally 
invasive vasectomies. 

Routine preoperative antibiotics are not neces- 
sary when performing minimally invasive vasec- 
tomy with the sterile technique. Scrotal skin 


Box 1 
Dr Li Shungiang’s no-scalpel vasectomy steps 


Isolate the vas manually to a superficial posi- 
tion under the median raphe 


Create skin wheal with local anesthetic and 
inject into perivasal sheath 


Use vas ring clamp to firmly secure the vas 
through the skin 


With vas dissector at 45° angle to the vas, 
puncture the skin, vas sheath, and vas wall 
with the left tip of the vas dissector, then 
remove 


Close the vas dissector and puncture the skin 
and vas sheath. Spread to make small open- 
ing in the skin, exposing the bare anterior 
wall of the vas 


Puncture the vas with one tip of the vas 
dissector 


Use supination motion to deliver a loop of vas 
above the skin opening while simultaneously 
releasing the vas ring clamp with the other 
hand 


Regrasp the vas with the vas ring clamp. Use 
vas dissector to gently strip the sheath and 
vasal vessels away from the vas, yielding a 
clean segment of vas 


Divide the vas, with or without excision of a 
vas segment, and occlude the lumen per phy- 
sician’s preference 


Via same puncture hole, fix opposite vas in 
ring clamp and repeat steps 


Leave puncture hole unsutured except in rare 
cases requiring closure 


Vasectomy 


Fig. 1. Vas deferens ring fixation clamp. (© 2003 
EngenderHealth. Used with permission.) 


should be shaved, and the patient prepped with 
antimicrobial solution and draped in a standard 
sterile fashion. The procedure may be noticeably 
easier if the Dartos smooth muscle is relaxed, so 
using warm preparation solution and avoiding 
cold room temperatures may be beneficial. 

Begin by isolating the straight portion of the vas 
with one hand using the 3-finger technique. Sepa- 
rate the vas from the spermatic-cord contents, 
and trap the vas over the middle finger and under 
the index finger and thumb (Fig. 3). There is no 
clear advantage of using one midline incision 
rather than bilateral incisions, and this should be 
decided upon based on surgeon preference and 
comfort. The bilateral incision approach may 
decrease the chance of cutting the same vas 


Fig. 2. Vas deferens dissector. (© 2003 Engender- 
Health. Used with permission.) 
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Left hand 


Fig. 3. Three-finger technique of vas deferens isola- 
tion. (© 2003 EngenderHealth. Used with permission.) 


twice, although pulling on each vas should raise 
the testis on that side, which should eliminate 
this risk. Once the vas is isolated just underneath 
the skin between the fingers, local anesthetic is in- 
jected superficially to create a skin wheal. Injection 
into the vasal sheath can also facilitate anesthesia 
for the patient. 

The next step of a minimally invasive vasectomy 
depends on whether an open-access or closed- 
access technique is performed. The closed- 
access technique, first described with the 
no-scalpel vasectomy, is performed by grasping 
the vas and the skin together with the ring clamp. 
As outlined in Box 1, an opening is then made in 
the skin using the vas dissector to expose the 
vas. The vas is then skewered with one tip of the 
vas dissector and rotated to bring a vas loop out 
of the skin opening, and the bare vas is regrasped 
with the vas clamp. The vas dissector is spread 
apart to strip the vas (Fig. 4). Bleeding is often 
encountered at this step, which should be ad- 
dressed immediately with cautery. Once an ade- 
quate loop of bare vas is outside the scrotum, it 
is then divided and occluded. 

When using the open-access technique, the 
skin opening is made with the vas dissector first, 
allowing the vas clamp through the opening to 
grasp the vas, which is brought out of the skin 
opening. Further dissection of the perivasal tissues 
to expose the bare vas is performed with the vas 
dissector. To facilitate this, a longitudinal incision 


Fig. 4. The vas dissector is spread open, which brings 
the loop of vas deferens out of the scrotum and strips 
it of its sheath. (From Li SQ, Goldstein M, Zhu J, et al. 
The no-scalpel vasectomy. J Urol 1991;145:343; with 
permission.) 


with a scalpel can be made through the vasal 
sheath along the vas, allowing the sheath to be 
separated from the vas more easily. Once a loop 
of bare vas is created, the remainder of the proce- 
dure is identical. The open-access technique was 
found in one study have a shorter operative time 
than the standard no-scalpel vasectomy, with no 
difference in length of incision.'® 


VAS DIVISION 


Once a loop of bare vas deferens is outside of the 
wound, it is then divided with scissors. With a 
traditional vasectomy, a segment of vas is then 
excised. Questions of how much vas to remove 
and whether excision is even necessary remain 
unanswered. The optimal length of vas to excise, 
if any, should be left up to the surgeon. Excising 
a long (>2 cm) segment of vas may decrease the 
chance of recanalization,'® but will also require 
more dissection along the spermatic cord, in- 
crease complications, and make vasectomy 
reversal more challenging and less successful.'” 
The authors believe that if a segment of vas is 
excised, it should not exceed 1 to 2 cm in length. 


As discussed later, the method of occlusion of the 
vas is more important for vasectomy success than 
is excision of a long vasal segment. 

If a segment of vas is excised, sending the 
excised segments for histologic examination is 
not necessary. The measure of vasectomy suc- 
cess is determined by the results of the postvasec- 
tomy semen analysis (PVSA) rather than confirming 
vasal tissue on histologic evaluation. Despite this, 
some surgeons continue this practice because 
they find it useful to confirm vasal excision, and 
also out of fear of litigation in the case of a postva- 
sectomy pregnancy. 


VAS OCCLUSION 


Vasectomy success can be measured by either 
azoospermia on PVSA or absence of pregnancy 
after vasectomy. In terms of achieving vasectomy 
success, the most important step comes after di- 
vision of the vas and occlusion of the vas. There 
are several vas-occlusion techniques, including in- 
traluminal cautery of one or both ends, ligation 
with suture, occlusion with clips, fascial interposi- 
tion, and any combination of these. Review of the 
literature reveals many studies examining each of 
these techniques, yet it is difficult to conclude 
which occlusion method is superior, owing to 
study flaws and lack of uniformity in terms of pa- 
tient follow-up and measurement of success. 
Several methods of vas occlusion are presented 
here, and their efficacy discussed. 

Intraluminal cautery, or mucosal cautery, is per- 
formed by applying thermal cautery or low-voltage 
electrical cautery with a needle tip within the lumen 
of the vas. It is unclear as to what length of cauter- 
ized mucosa is required to create occlusion, but 
most surgeons cauterize between 5 and 15 mm 
of vas lumen. The goal is to destroy only the 
mucosal layer, which then scars to create a plug 
in the lumen. Avoiding thermal injury to the 
muscular layer prevents complete sloughing of 
the cauterized vas segment, which could poten- 
tially allow recanalization. When mucosal cautery 
is applied to both the abdominal and testicular 
ends of the divided vas deferens without using 


Testicular 
end 


Vasectomy 


fascial interposition, vasectomy failure rates are 
less than 1%.18-20 

Fascial interposition has become a commonly 
used technique, because when used with other 
methods of occlusion it decreases vasectomy fail- 
ure rates.2' The goal is to separate the two newly 
divided ends of the vas to reduce the chance of 
recanalization. To do so, a layer of vas sheath is 
placed between the two ends of the vas as a tissue 
barrier with the help of 1 or 2 absorbable sutures 
(Fig. 5). The fascial layer can be placed over the 
abdominal or the testicular end. When fascial inter- 
position is combined with mucosal cautery of both 
ends of the divided vas, failure rates are less than 
1 % 20,22-26 

Another commonly used method of vas occlu- 
sion is suture ligation of the vas. Studies evalu- 
ating vasectomy using ligation of the vas without 
fascial interposition reveal a wide range of failure 
rates from 0% to 12.7%.21:27-3 The only random- 
ized study reported a failure rate of 12.7% out of 
416 patients who received vasectomy and were 
followed up postoperatively.2' A high-quality pro- 
spective study revealed a failure rate of 11.5%.°° 
Because of the higher rates of failure, ligation 
of the vas without fascial interposition is not 
recommended. 

Combining fascial interposition with the suture 
ligation technique improves success rates, as 
proved in a randomized study in which fascial 
interposition decreased the failure rate by half, 
down to 5.8%.?' Other studies showed better out- 
comes. A retrospective review of 2150 patients un- 
dergoing suture ligation and excision with fascial 
interposition had no failures.’ More recently, a 
large prospective study from lran reported a 
2.1% failure rate. Although fascial interposition 
increases efficacy when combined with suture 
ligation, failure rates are often unacceptably high. 

In 2002, 29.5% of United States physicians re- 
ported using clips as part of their occlusion tech- 
nique.°® Similar to ligation with suture, applying 
clips to the vas without using fascial interposition 
may result in undesirable rates of vasectomy fail- 
ure. One study revealed a failure rate of 8.7%,°” 
whereas smaller older studies report failure rates 


Fig. 5. Fascial interposition is per- 
formed by suturing a layer of vas 
sheath between the two ends of the 
vas deferens, which separates the 
ends of the vas and decreases the 
risk of recanalization. (© 2003 Engen- 
derHealth. Used with permission.) 
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of less than 1%.3839 There are limited data as- 
sessing the efficacy of vasectomy when fascial 
interposition is used in conjunction with clipping 
the vas. The only study found reported no failures 
out of 1073 patients.*° There is therefore insuffi- 
cient evidence to determine the exact efficacy of 
using clips, but fascial interposition is likely to 
decrease failure rates based on the randomized 
study of fascial interposition and suture ligation.?' 
Some consider that applying too much pressure to 
the vas with clips or sutures creates ischemia and 
sloughing of the ligated stump, resulting in recan- 
alization, which could explain some of the higher 
failure rates seen with these methods. 

In an attempt to decrease the risk of postvasec- 
tomy chronic pain, some have advocated using a 
variation of an open-ended vasectomy whereby 
the testicular end of the vas is left open, the 
abdominal end is occluded with mucosal cautery, 
and fascial interposition is then performed. Leav- 
ing the testicular end open is proposed to 
decrease back pressure on the epididymis and 
decrease the risk of chronic pain, although this 
has not yet been proved in clinical studies.’ 
However, it has been shown to be an effective 
vasectomy method. Four studies using this tech- 
nique were found, including one prospective 
study, with failure rates between 0% and 
0.5% 2937.41.42 Leaving out the fascial interposi- 
tion step with this technique results in a higher 
failure rate (4%) and is not recommended.*? 

One other method of vas occlusion has been 
found to be effective, although it is rarely, if ever, 
used in the United States. Known as the Marie 
Stopes International technique, the vas is not 
divided. Instead, occlusion of the vas occurs after 
cauterization of the outside of the vas, creating a 
full-thickness injury on one side and a partial- 
thickness injury on the other.*4 The failure rate of 
this method performed at the Marie Stopes Clinic 
was reported to be less than 1% after 45,123 
vasectomies. 

Based on all of this information, no firm conclu- 
sion can be drawn as to which occlusion technique 
is best, but some methods appear to be more 
effective than others. It is clear that use of fascial 
interposition reduces rates of vasectomy failure, 
and mucosal cautery of both ends of the vas 
seems to consistently result in failure rates of 
less than 1% whether fascial interposition is used 
or not. Leaving the testicular end of the vas open 
has also been consistently effective when the 
abdominal end is cauterized and fascial interposi- 
tion is performed. Use of clips or suture ligature 
with fascial interposition has shown inconsistent 
results in the literature, and may not be as effective 
as using mucosal cautery. 


The American Urological Association (AUA) 
released guidelines in 2012 recommending 1 of 4 
occlusion techniques should be used, based on 
available evidence*®: 


e Mucosal cautery of both ends with fascial 
interposition (without clips or ligatures) 

e Mucosal cautery of both ends without fascial 
interposition (without clips or ligatures) 

e Open-ended vasectomy leaving the testicular 
end of the vas unoccluded, using mucosal 
cautery on the abdominal end, and perform- 
ing fascial interposition 

e Marie Stopes International technique (nondi- 
visional method of extended electrocautery) 


The skin opening can be closed with suture 
or left open, depending on surgeon preference. 
Strictly speaking, to be called a no-scalpel vasec- 
tomy the skin is not sutured. The authors use one 
suture to close the wound and apply antibiotic 
ointment, followed by a sterile gauze and scrotal 
supporter. 


COMPLICATIONS 


Complications of infection and hematoma are un- 
common using minimally invasive vas isolation, 
with the rate somewhere on the order of 1% to 
2%, 1946-48 As discussed earlier, the risk of these 
complications is less with the minimally invasive 
techniques than with conventional open vasec- 
tomy. There are rare reports of Fournier gangrene 
occurring postoperatively, one case of which re- 
sulted in death.*° 

Debilitating chronic scrotal pain may occur in 
men immediately or years following their vasec- 
tomy, and is sometimes referred to as postvasec- 
tomy pain syndrome. In some cases, the pain may 
be severe enough to adversely affect the quality of 
life. Patients should be warned of this risk before 
proceeding with surgery. Various studies differ in 
the reported rate of postvasectomy pain. The 
only comparative study showed that 6% of a 
group of 101 vasectomized men had pain severe 
enough to seek medical attention, compared 
with 2% of nonvasectomized men.°° Leslie and 
colleagues?! found in a prospective audit that 
among 593 vasectomized men, 0.9% described 
a pain that affected their quality of life at 7 months 
postoperatively. Two questionnaire-based retro- 
spective studies with follow-up over 4 years re- 
vealed pain affecting quality of life in 2.2% of 
men in one study, and 5% in the other.5*:53 There- 
fore, during the informed consent process each 
patient should be aware of the small risk of chronic 
scrotal pain, which appears to be around 1% 
to 3%. 


There has been some discussion about possible 
association of vasectomy with diseases such as 
prostate cancer and primary progressive aphasia. 
Based on available evidence, these claims have 
not been substantiated. A meta-analysis per- 
formed by Dennis and colleagues** showed a 
possible increased risk for prostate cancer only in 
the pooled hospital-based case-control studies 
with a relative risk (RR) of 1.92 (95% confidence 
interval [Cl] 1.37-2.67), whereas pooled cohort 
studies and population-based case-control 
studies did not show a statistically significant RR. 
Another group®> performed a systematic review 
of the literature and reported an RR of 1.23 (95% 
Cl 1.01-1.49), and concluded that no causal 
relationship was found between vasectomy and 
prostate cancer. There was significant unexplained 
heterogeneity among the studies reviewed, and 
both groups of investigators were of the opinion 
that there is high risk of selection bias with these 
studies, which could explain the statistical 
differences. 

Another independent meta-analysis was more 
recently performed by the authors of the AUA 
guidelines for vasectomy,*° who pooled 10 com- 
parative cohort studies and found an RR of 1.08 
(95% Cl 0.88-1.32). One group*® evaluated the 
possibility of certain subgroups that may have 
increased risk, and found that there were no asso- 
ciations between prostate cancer and age at 
vasectomy, years elapsed since vasectomy, or 
calendar year of vasectomy. Overall, review of 
the evidence shows no association between va- 
sectomy and prostate cancer. It is not necessary 
to discuss prostate cancer routinely with patients 
considering vasectomy, and men who undergo va- 
sectomy should not be screened differently for 
prostate cancer. 

Primary progressive aphasia (PPA) is a dementia 
syndrome with aphasia as the presenting symp- 
tom, and one small study reported vasectomy to 
be a possible risk factor for PPA.°” The investiga- 
tors theorized that the link between the two may 
be related to vasectomy-induced immune re- 
sponse to the tau protein shared by both sperm 
and brain. A subsequent study did not find an as- 
sociation between antisperm antibodies and 
cognitive status or language-function status.°® 
Large epidemiologic studies have yet to find an as- 
sociation between vasectomy and dementia, 
including lack of association with immune-related 
diseases.°? It is therefore unlikely that vasectomy 
poses a risk for dementia, and patients do not 
need to be counseled regarding this preopera- 
tively. Numerous studies have also examined a 
possible relationship between vasectomy and car- 
diovascular disease, atherosclerosis, stroke, and 


Vasectomy 


testicular cancer.®°-§* There is no link between 
these diseases and vasectomy. 


POSTOPERATIVE CARE 


The authors ask patients to avoid any physical ac- 
tivity for 2 days and to refrain from ejaculation and 
strenuous activity for 1 week, thus allowing time 
for luminal occlusion to mature. The procedure 
does not produce sterility immediately because 
sperm that could cause pregnancy remain in the 
reproductive system after vasectomy. Another 
method of contraception must be used until a 
favorable PVSA is rendered. 

The goal of the PVSA is to rule out vasectomy fail- 
ure. Vasectomy failure can be due to either tech- 
nical failure or recanalization. A technical failure 
can occur by operating on the same vas twice, 
failing to correctly identify the vas, or, rarely, a dupli- 
cated vas deferens. Vasectomy failure is more 
commonly due to the phenomenon of recanaliza- 
tion. Histologic studies of vasectomy sites after fail- 
ure reveal 1 or more channels (canaliculi) formed 
through the scar tissue, which allow passage of 
sperm. Recanalization can occur early or late. Early 
recanalization can be picked up on PVSA that 
shows high numbers of motile sperm. Late recana- 
lization occurs after a man is declared sterile by 
PVSA, and is usually identified after occurrence of 
a pregnancy. The risk of pregnancy consequent 
to late recanalization (known as late vasectomy 
failure) is approximately 1 in 2000.'®:45:63-65 

The optimal timing of the PVSA remains contro- 
versial. The rationale for early tests is that men can 
stop using other forms of contraception sooner, 
whereas later testing will have a greater chance 
of showing azoospermia and decrease the num- 
ber of tests. Sperm clearance rates vary across 
studies, but the majority show azoospermia in 
more than 80% of men at 12 weeks.20.21,66-70 
The authors prefer obtaining the PVSA at 
12 weeks, but any time from 8 to 16 weeks after 
vasectomy is appropriate as per the most recent 
AUA guidelines.*° Some have tried irrigation of 
the vas deferens with saline or water to decrease 
time to azoospermia, but only 1 of 4 randomized 
studies showed a benefit with vas irrigation.8®71-73 

Some physicians base the timing of the PVSA on 
the number of ejaculations (eg, 20 ejaculations) 
since vasectomy. The literature is inconclusive on 
this matter, and one group’s prospective study re- 
ported only 44% of patients with azoospermia after 
20 ejaculations, with a great degree of variability.°° 
Time since vasectomy may therefore be a better 
parameter for predicting vasectomy success. 

Clearance of motile sperm occurs more rapidly 
than that of nonmotile sperm. When mucosal 
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cautery is used with fascial interposition, motile 
sperm are mostly absent by 5 to 6 weeks.?®74 
Nonmotile sperm can persist in the semen for 
months after vasectomy because they can reside 
in the distal vas deferens or seminal vesicles. If a 
PVSA reveals high numbers of motile sperm, this 
is due to either early recanalization or technical 
error. Patients with signs of recanalization may 
eventually develop azoospermia (vasectomy suc- 
cess) or may have persistently high numbers of 
sperm, and eventually are deemed a vasectomy 
failure. 

The PVSA can be either given in a laboratory or 
collected at home and delivered to the physician 
or laboratory within 1 hour. The sample should 
then be analyzed within 1 hour of delivery. Only 
16% of samples show a decrease in motility be- 
tween the first and second hour after collection.”° 
Because centrifugation may reduce motility, World 
Health Organization guidelines (2010) state that 
centrifugation of the sample should be avoided.”® 
The PVSA can be performed by a laboratory with 
quantitative analysis, or can be performed by the 
surgeon in the office setting with high-powered 
light microscopy. In the case of persistent sperm 
in the PVSA, determination of sperm concentration 
is difficult to achieve with office examination. 

The presence of nonmotile sperm on PVSA can 
be troubling for the surgeon. It has been shown, 
however, that nonmotile sperm in concentrations 
of less than 100,000/mL on PVSA carry a risk of 
pregnancy similar to a PVSA with azoospermia.*°:”” 
Therefore, patients can discontinue other contra- 
ception after one PVSA shows either azoospermia 
or rare nonmotile sperm (<100,000/mL). 

If motile sperm are present on semen analysis, 
this indicates either recanalization or technical fail- 
ure. In this case, repeat testing should be per- 
formed every 4 to 6 weeks until azoospermia or 
rare nonmotile sperm is seen, at which time vasec- 
tomy can be considered successful. At 6 months 
postoperatively, motile sperm on PVSA indicate 
vasectomy failure, and repeat vasectomy should 
be offered. If greater than 100,000 nonmotile 
sperm per milliliter are present after 6 months, 
the decision to repeat the vasectomy is based on 
clinical judgment and patient preference. 


SUMMARY 


Vasectomy has proved to be a safe and effective 
form of sterilization. It is underutilized in compari- 
son with tubal ligation, even though vasectomy is 
simpler, faster, safer, and less expensive. The pre- 
operative visit prior to vasectomy is important for 
discussion of expectations and risks, including 
the less than 1% risk of vasectomy failure and 


the need for contraception after the procedure un- 
til the PVSA shows successful vas occlusion. The 
no-scalpel vasectomy technique of vas isolation 
and its minimally invasive variations have de- 
creased the complication rates for vasectomy. 
The vas occlusion technique determines the 
chance of vasectomy success, although there is 
a lack of high-quality, randomized studies for com- 
parison. Based on the current literature, fascial 
interposition increases efficacy when combined 
with another method of vas occlusion, and mu- 
cosal cautery seems to be the most effective 
method of occlusion, resulting in failure rates of 
less than 1%. Further research comparing these 
techniques is needed to more clearly identify 
which methods result in the most desirable vasec- 
tomy outcomes. 
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KEY POINTS 


e Sperm retrieval is indicated in men with obstructive azoospermia, nonobstructive azoospermia, and 


in some cases of severe oligospermia. 


e For analgesia and anesthesia, local anesthetic infiltration, spermatic cord regional block, or 
conscious sedation may be used for office-based procedures. Proper personnel training and facility 
accreditation are needed to use conscious sedation. 

e Appropriate discussion before any procedure, including possibility of repeat procedures, must be 
held, and if indicated, referral to genetic counseling should be provided. 

e Success rates of different procedures for nonobstructive azoospermia depend on histopathology, 


cause, and procedural approach. 


e Complication rates of sperm retrieval procedures are low, but rare clinically apparent side effects 


may be seen. 


e Sperm cryopreservation capability is an important component of sperm retrieval procedures. 


INTRODUCTION 


Minimally invasive sperm retrieval procedures 
have become increasingly relevant in the last 2 de- 
cades as intracytoplasmic sperm injection (ICSI), a 
technique allowing conceptions from minimal 
sperm recovery, has revolutionized success rates 
of assisted reproductive technology (ART). ICSI 
was described by Palermo and colleagues’ in 
1992, who reported successful pregnancies in 4 
couples with severe male infertility using this tech- 
nique. The success of ICSI has been shown to be 
better than conventional in vitro fertilization (IVF) in 
terms of fertilization rates. Bungum and col- 
leagues? studied fertilization rates in couples with 
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unexplained infertility who had failed intrauterine 
insemination. The fertilization rate after ICSI was 
significantly higher than conventional IVF, at 68% 
and 46%, respectively. In a randomized study, 
fertilization rate per oocyte after IVF was 41%, 
whereas the rate after ICSI was 50%. Before 
development of ICSI, infertility caused by certain 
male factors, such as nonobstructive azoospermia 
(NOA), was difficult to treat and had low success 
rates. However, ICSI has the ability to surpass 
some of the most challenging cases of impaired 
spermatogenesis. 

Along with development of more efficient ways 
of sperm implantation came the need to retrieve 
sperm successfully. Advanced, more refined and 
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less invasive sperm retrieval techniques have been 
developed to provide viable sperm for these diffi- 
cult cases. Anatomically, the main areas for sperm 
retrieval are the testis, vas deferens, and epidid- 
ymis. Choice of target for sperm retrieval depends 
on the cause of infertility and the likelihood of 
retrieving viable sperm. For example, the epidid- 
ymis may be aspirated percutaneously in a man 
with congenital bilateral absence of vas deferens. 
Surgical sperm retrieval techniques produce 
quantities of sperm that are insufficient for intra- 
uterine insemination but may be adequate for mul- 
tiple trials of ICSI. 

For cost-effectiveness and efficiency, office- 
based procedures are becoming increasingly 
pertinent. A myriad of surgical techniques to 
retrieve sperm exist, but not all of them may be 
used in an office-based setting. Successful 
office-based procedures require adequate training 
of surgeons as well as staff. The advantages of 
performing procedures in an office setting include 
avoidance of general anesthesia, cost benefit, 
time efficiency, and quicker patient recovery. The 
goal of this article is to review office-based sperm 
retrieval procedures for ART. The indications for 
sperm retrieval from each anatomic target, preop- 
erative considerations and preparation, surgical 
details, success rates, factors that play a role in 
success, and complication rates of each proce- 
dure are reviewed. 


INDICATIONS FOR SPERM RETRIEVAL 


Sperm retrieval is often necessary for azoospermia 
and severe oligospermia with unfavorable viability. 
Azoospermia is defined as the absence of sperma- 
tozoa in the ejaculate, and severe oligospermia is 
the presence of fewer than 5 million spermatozoa 
per milliliter of the ejaculate. AZoospermia is clas- 
sified into obstructive and nonobstructive. Azoo- 
spermia is present in 1% of all men, but 15% of 
infertile men. In 1 study,5 obstruction caused 
40% of azoospermic cases. In obstructive azoo- 
spermia (OA), the production of spermatozoa 
from the testes is normal. However, there is either 
extrinsic or intrinsic blockage or absence of 
epididymis, vas deferens, or ejaculatory ducts. 
Vasal obstruction may result from previous va- 
sectomy, fibrotic reaction from inguinal hernia 
repair with mesh, radical prostatectomy, and cystic 
fibrosis. For men with OA caused by vasal abnor- 
malities, sperm may be retrieved from the vas def- 
erens proximal to the site of obstruction. This 
procedure is almost always performed in the 
setting of microsurgical reconstructive surgery, 
when vasal fluid may be collected and cryopre- 
served in association with planned vasovasostomy 


or vasoepididymostomy. Vasal fluid aspiration may 
rarely be performed as a separate procedure 
without reconstruction. Vasal sperm have under- 
gone full maturation as they have traveled through 
the epididymis. 

The epididymis is a more common site used for 
sperm retrieval. Indications include OA caused by 
congenital bilateral absence of the vas deferens 
(CBAVD) or vas deferens occlusion in a setting in 
which patients are not candidates for or do not 
desire microsurgical reconstruction. Extraction 
from the epididymis may be performed percutane- 
ously as well as microsurgically. 

Indications for testicular sperm retrieval include 
NOA, OA with failed reconstructive surgery or 
epididymal aspiration, and in cases of increased 
sperm DNA fragmentation and previous unsuc- 
cessful IVF/ICSI with ejaculated or epididymal 
sperm. Testicular sperm extraction may be per- 
formed percutaneously, open, or microsurgically. 


ANESTHESIA FOR OFFICE-BASED SPERM 
RETRIEVAL 


Office-based procedures require adequate training 
of all involved personnel, as well as preparedness 
for emergency situations. Local or regional anes- 
thesia, or conscious sedation, may be used in an 
office setting. Percutaneous procedures may re- 
quire only local or regional anesthesia, whereas 
multifocal, bilateral, or open procedures may 
need conscious sedation. Patient and physician 
preference influence final choice of anesthetic. 

Local anesthesia involves injecting the skin and 
subcutaneous tissue with anesthetic medications. 
It is easy to use, avoids side effects of general 
anesthesia, and provides adequate local anal- 
gesia. Local anesthetics block sodium channels 
to inhibit the action potential of a neuronal impulse. 
They can be divided into amide and ester classes. 
The most commonly used amide is lidocaine, 
whereas a commonly used ester is tetracaine. If 
a patient is allergic to lidocaine, an ester class 
analgesic may be used. Different concentrations 
of these medications exist, and the lowest concen- 
tration needed to provide adequate analgesia 
should be used. Side effects are a result of intra- 
vascular injection and high dose, and include 
tinnitus, perioral numbness, confusion, seizures, 
and even cardiovascular collapse. 

A spermatic cord block provides regional anes- 
thesia. The block is made by holding the spermatic 
cord between the thumb and the index finger at 
the inguinoscrotal junction and injecting 0.5% to 
1% lidocaine at 3 different angles around the 
cord. In addition to a cord block, one must inject 
the skin at the incision site, because scrotal skin 


is supplied by pudendal nerve and a perineal 
branch of the posterior cutaneous nerve of the 
thigh, which are not blocked by the cord block. 

Use of conscious sedation in an office setting re- 
quires that the facility be accredited by the Joint 
Commission, Accreditation Association for Ambu- 
latory Health Care, or the American Association for 
Accreditation of Ambulatory Surgical Facilities.’ It 
also requires appropriate staff training, airway 
management capability, emergency transfer pro- 
tocol, and appropriate postprocedural monitoring 
as well as detailed discharge policies. 


PREPROCEDURAL PREPARATION 


Before making decisions about the type of proce- 
dure for sperm retrieval, it is of the utmost impor- 
tance to discuss success rates of planned 
procedure and possible need for additional pro- 
cedures. In addition, there should be a detailed 
discussion of possible procedural side effects, 
including a small risk of clinically apparent hema- 
toma, possibility of changes in testicular volume 
with a chance of resultant hypogonadism from 
testicular procedures, infections, hydrocele, and 
postoperative pain. In addition, the risk of chro- 
mosomal abnormalities in offspring from assisted 
reproductive procedures should be discussed, 
and if appropriate, genetic counseling should be 
offered. Any antiplatelet medication should be 
discontinued 1 week before procedure, unless 
the risk of discontinuation is exceedingly high. 
The patient should be advised to abstain from 
sexual activity for 2 to 3 days to maximize epidid- 
ymal sperm content. It is advisable to have an 
accompanying driver on the day of surgery. Close 
coordination with the andrology laboratory is 
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required both for immediate cryopreservation, 
and if the specimen is to be used immediately 
for IVF. 


OFFICE-BASED SPERM RETRIEVAL 
PROCEDURES 
Vasal Sperm Aspiration 


For all office-based surgeries described later, it is 
important to provide adequate anesthesia so that 
the surgical field is stable without any unintended 
patient movements. For this reason, extensive 
microdissection procedures are often performed 
under general anesthesia. Aspiration of vasal fluid 
is usually performed at the time of microscopic 
reconstruction (ie, vasovasotomy, vasoepididy- 
mostomy), which requires general anesthesia. On 
rare occasions, vasal fluid may be aspirated 
without reconstruction; however, this may compli- 
cate future reconstructive surgeries. 

After administration of adequate anesthesia, the 
surgical field is prepared and draped in a sterile 
fashion. A 1.5-cm skin incision is made along the 
spermatic cord proximal to the area of vasal 
obstruction. The dartos fascia is divided with elec- 
trocautery and the spermatic cord is identified. 
The vas deferens is dissected free of surrounding 
tissues. The vas is partially incised perpendicular 
to its axis with a Beaver blade down to the lumen 
and the vasal exudate is collected in the appro- 
priate media by aspiration (Fig. 1). Vasal fluid is 
examined under the microscope before cryopres- 
ervation. The vasal edges may be reapproximated 
with fine interrupted sutures such as 8-0 or 9-0 
nylon. The vas is returned to its correct anatomic 
position. Dartos fascia and skin are closed with 
4-0 chromic suture. 
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Fig. 1. A 1.5-cm skin incision is made along the spermatic cord proximal to the area of vasal obstruction and vas 
deferens is isolated (A). The vas is partially incised perpendicular to its axis with a Beaver blade down to the 


lumen (B) and the vasal exudate aspirated (C). 
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Percutaneous Epididymal Sperm Aspiration 


Spermatic cord block and local infiltration of anal- 
gesic medication, or local anesthesia alone, may 
be sufficient for percutaneous epididymal sperm 
aspiration (PESA). If needed, an anxiolytic or 
conscious sedation may be given. PESA is used 
for men with OA who make a sufficient quantity 
of sperm and are likely to have an adequate 
number of sperm in the epididymis. The testis 
and epididymis are stabilized by 1 hand, and a 
23-gauge needle is inserted into the caput or 
dilated portion of the epididymis with the domi- 
nant hand. Negative pressure up to 60 mL is 
applied, and aspirate is collected (Fig. 2). The 
aspirate is assessed for presence of sperm, and 
if needed, the procedure may be repeated on 
the contralateral side. 


Microsurgical Epididymal Sperm Aspiration 


Microsurgical epididymal sperm aspiration (MESA) 
allows direct magnified visualization of the epidid- 
ymal tubules in an open setting. This procedure 
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Fig. 2. A 23-gauge needle is inserted into the caput of 
the epididymis at 90° axis to the testicle. Negative 
pressure up to 60 mL is applied, and aspirate is 
collected. 


allows selection of the most optimal appearing tu- 
bules with the highest expected probability of con- 
taining sperm. Regional anesthesia and conscious 
sedation may be used for this procedure if per- 
formed in an office setting. It is also appropriate 
to perform this procedure under general anes- 
thesia in the operating room. After preparing and 
draping, a 1.5-cm incision is made in the cranial 
part of ahemiscrotum. The dartos fascia is divided 
with electrocautery to assure adequate hemosta- 
sis. Testicles and epididymis are reached, and 
the parietal layer of the tunica vaginalis is divided 
to bring epididymis into the field. After opening 
the epididymis, the operating microscope with 20 
to 25 optical magnification is brought into the field. 
A loop of epididymal tubule that appears dilated 
and opalescent is targeted, isolated, and opened. 
Epididymal fluid is aspirated, examined, and 
collected (Fig. 3). The epididymal tubule and 
tunica are closed with fine suture before closure 
of the more superficial layers. The surgery may 
be repeated on the contralateral side if inadequate 
sperm are found on 1 side. 


Testicular Sperm Aspiration 


Testicular sperm aspiration (TESA) may be per- 
formed with a fine needle (20-23 gauge), large nee- 
dle (18-20 gauge), or cutting biopsy needle (14-18 
gauge). For fine-needle aspiration biopsy (FNAB) 
and large-needle aspiration biopsy (LNAB), sper- 
matic cord block and local anesthesia or local 
anesthesia alone are adequate. However, con- 
scious sedation with local anesthesia or cord block 
is preferred for large-needle cutting biopsy. The 


Fig. 3. The epididymis is isolated and the operating 
microscope with 20 to 25 optical magnification is 
brought into the field. A loop of epididymal tubule 
that appears dilated and opalescent is targeted, iso- 
lated, and opened, and epididymal fluid is aspirated 
(inset). 


testicle is fixed against the scrotal skin and held by 
the nondominant hand. For FNAB, a 20-gauge to 
23-gauge needle is inserted percutaneously into 
the testicle and negative pressure applied to aspi- 
rate and collect sperm. The procedure may be 
repeated at a different location in the testicle or in 
the contralateral testicle. For testicular mapping, 
the upper, mid, and lower poles are sampled 
several times to assess which area has the best 
probability of finding viable sperm. The only differ- 
ence in an LNAB is the use of an 18-gauge to 
20-gauge needle. For a cutting biopsy, a biopsy 
gun with a 14-gauge to 18-gauge needle is used 
to sample a larger area of the testicle (Fig. 4). 


Testicular Sperm Extraction 


Conventional open testicular sperm extraction 
(CTESE) may be performed under regional anes- 
thesia with or without conscious sedation; how- 
ever, microdissection TESE (mTESE) should be 
performed under general anesthesia. After prepar- 
ing and draping the genitalia in a sterile fashion, 
the testicle is held in place to prevent it from mov- 
ing. Asmall incision is made in the anterior midpor- 
tion of the scrotum. The subcutaneous layers are 
opened with electrocautery to expose the testicle. 
A small incision is made in the tunica albuginea in 
an avascular plane, followed by a gentle squeeze 
to extrude some seminiferous tubules. The tubules 
are divided sharply, suspended in a sperm-friendly 
solution such as synthetic human tubular fluid and 
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Fig. 4. The testicle is fixed against the scrotal skin and 
held by the nondominant hand. A biopsy gun with a 
14-gauge to 18-gauge needle is inserted percutane- 

ously in a lateral to medial direction (inset). 
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sent for andrology laboratory analysis. The tunica 
albuginea is closed before closure of the subcu- 
taneous tissue and scrotal skin. This procedure 
may be performed at multiple sites and repeated 
bilaterally (Fig. 5). If there is a discrepancy in 
testicular size, the larger testicle and the one 
without varicocele is sampled first for greater likeli- 
hood of finding sperm. 


SUCCESS AFTER SPERM RETRIEVAL 
PROCEDURES 
OA: Vasal Aspiration, PESA, MESA, TESA 


For OA, the American Society of Reproductive 
Medicine (ASRM) and Society for Male Reproduc- 
tion and Urology (SMRU) believe that sperm 
retrieval is equally successful from any anatomic 
target.® All surgeries are acceptable treatment op- 
tions for patients with OA, including microsurgical 
reconstruction or sperm retrieval surgeries. The 
choice between reconstruction and sperm retrieval 
depends on several factors like female age, need 
for female reproductive tract reconstruction, or 
presence of other female infertility factors, as well 
as likelihood of success with reconstructive proce- 
dures. Although the ASRM and SMRU address 
only PESA and TESA, the success rate of obtaining 
viable sperm from vasal aspiration ranges from 
70% to 100% at first attempt, and 100% at second 
attempt for OA.21° 

Cause of obstruction does not seem to have an 
impact on sperm retrieval and live birth rates. A 
study of 1121 men with OA who underwent sperm 
aspiration via PESA or TESA showed no difference 
in successful sperm retrieval rates (SRR) because 
of cause of obstruction when CBAVD was com- 
pared with other causes; in addition, the source 
of sperm did not have any effect on SRR."! Simi- 
larly, Esteves and colleagues'* evaluated PESA 
and TESA in CBAVD, vasectomy, and postinfec- 
tion patients and found the SRR to be 100%, 
96.6%, and 96.3%, respectively. Live birth rates 
with ICSI were 34.4%, 32.2%, and 34.6%, 
respectively. 

Although the biology of the obstructive process 
does not influence sperm retrieval, there are 
certain circumstances when 1 method is preferred 
over another. The last study showed that PESA 
was more successful in patients with CBAVD 
than in vasectomy or postinfectious patients with 
96.8%, 69.5%, and 76.4% SRR, respectively. 
TESA was able to successfully retrieve sperm in 
the last 2 groups. According to 1 study, PESA is 
not preferred if there is presence of an epididymal 
cyst after vasectomy, because the success rate 
decreases to 20%.'° In addition, interval since va- 
sectomy has been shown to affect the outcome of 
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Fig. 5. Asmall incision is made in the anterior midportion of the tunica albuginea in an avascular plane, followed 
by a gentle squeeze to extrude some seminiferous tubules (/eft). The tubules are divided sharply. This procedure 


may be performed at multiple sites (right). 


microsurgical reconstruction, but it does not seem 
to alter the success rates in sperm aspiration pro- 
cedures.'*-'® Moreover, sperm motility does not 
seem to affect fertilization and pregnancy rates 
in patients undergoing ICSI.’ It is important to 
note and counsel patients on success of sperm 
retrieval if no sperm is observed intraoperatively. 
Per 1 study of mTESE, there is still a 7% chance 
of finding sperm on tissue digestion in the 
laboratory. '® 

Success rates of PESA range from 61% to 
100%.12:14.19.20 If a percutaneous approach is 
not successful, sperm may be retrieved by micro- 
surgical techniques. The success rates for MESA 
for OA are greater than 90%.2°?' The complica- 
tions of this procedure are minor. 


NOA: TESA, TESE 


In addition to the particular technique used for 
testicular sperm retrieval, success is also depen- 
dent on histology and cause of NOA. TESA, as 
described earlier, may be performed with a fine 
needle, large needle, or cutting biopsy needle. 
The success rate of FNAB for sperm retrieval 
ranges from 10% to 64%,??-?8 a wide range likely 
attributable to histology, use of multifocal biopsies, 
and cause of NOA. Cutting needle biopsy has a 
higher success rate as exemplified by 1 study of 
23 men,?° 21 of whom had NOA, in which cutting 
needle biopsies with 14-gauge and 16-gauge nee- 
dles revealed the presence of sperm in 56% of the 
patients. 

In cases of failed percutaneous needle testicular 
biopsies, open biopsies are more successful.2” 
The success of TESE ranges from 41% to 
87%.°° Use of multiple testicular biopsies over 


single biopsy is preferred because of higher suc- 
cess rate. Twenty-nine men underwent testicular 
biopsies in 55 testes at 3 predetermined areas 
(ie, rete testis, midline, and proximal regions). 
Overall success rate was 50.9% (28/55 testes). 
Sperm were retrieved from 3, 2, or 1 region in 
53.6%, 17.9%, and 28.6% of the testes.*' If only 
1 area had been biopsied, SRR would have been 
approximately halved. Another study compared 
single biopsy from both testicles with 2 to 4 bi- 
opsies from each testicle in 316 and 100 patients, 
respectively. The SRR was 37.5% with single bilat- 
eral biopsies compared with 49% with multiple 
bilateral biopsies.°2 

When comparing cTESE with mTESE, the latter 
technique tends to have superior results. In a study 
by Amer and colleagues,°? 100 men with NOA with 
matched histopathology underwent cTESE on 
1 testicle, and mMTESE on the opposing side, and 
showed SRR of 30% and 47%, respectively. These 
results showed that with the same histopathologic 
background, mTESE has superior performance to 
cTESE. In a series of 98 patients with NOA,** 24 pa- 
tients had sperm retrieval by cTESE, whereas 74 
patients underwent mTESE. The SRR was 16.7% 
and 44.6%, respectively. In a randomized trial, 
cTESE was compared with mTESE in 194 testicles. 
Variables compared included follicle-stimulating 
hormone (FSH), histopathology, and testicular vol- 
ume. Each testicle was classified according to 
these variables into a 48-square table. Data be- 
tween cTESE and mTESE groups were random- 
ized and matched. The investigators found that a 
surgical approach had a significant effect on 
finding sperm; however, most of the difference 
was seen in the Sertoli cell only group (27.5% 
and 12.5% for mTESE vs cTESE, respectively), 


whereas other groups had similar rates with both 
techniques.°> 


Role of Histopathology 


Histopathology plays a major role in predicting the 
success of sperm retrieval in patients with NOA. 
Hypospermatogenesis has the most success 
(70%-100%), followed by maturation arrest (MA) 
(44%-75%), with the least success seen in Sertoli 
cell only (also known as germinal cell aplasia) syn- 
drome (16%-50%).°° Some investigators make a 
distinction between early and late MA. Early MA 
is defined as arrest in the spermatogonia or sper- 
matocyte phase, whereas late MA is during the 
spermatid phase.3®37 In a study of 223 men with 
NOA,°° 34 were identified as having MA, of 
whom 21 had early MA and 13 had late MA. These 
investigators found that patients with early MA had 
greater frequency of genetic anomalies, compared 
with patients with late MA, who had a higher likeli- 
hood of a previous testicular insult (varicocele, 
cryptorchidism, heat exposure, and testicular 
trauma). Patients underwent cTESE as well as 
mTESE, although the technique did not seem to in- 
fluence the SRR in this study. The sperm retrieval 
in early MA versus late MA was successful in 
23.5% and 53.8% of patients, but this difference 
was not significant, likely because of small number 
of cases. In another study,°” 49 of 219 men with 
NOA were found to have MA. Men with late MA 
had increased testosterone, lower FSH level, and 
higher SRR than early MA, 65.5% versus 30%, 
respectively. 

Use of mTESE results in higher success rate in 
some of these histopathologic diagnoses. Okada 
and colleagues** showed that men with MA 
treated with cTESE versus mTESE had successful 
sperm retrieval in 37.5% and 75%, respectively. 
Superior results were also seen in men with Sertoli 
cell only syndrome with mTESE compared with 
cTESE, with the SRR being 33.9% and 6.3%, 
respectively. Comparison of hypospermatogene- 
sis was not available because no men with that 
histopathology underwent cTESE, although these 
men had 100% success with mTESE. 


Sperm Retrieval in Patients Who Have Cancer 


Retention of fertility is an important issue for can- 
cer survivors. Fewer than half of the physicians 
treating patients who have cancer refer them for 
fertility preservation before initiation of therapy.°® 
The type and duration of therapy, and pretreat- 
ment reproductive function, influence posttherapy 
fertility potential. In a study by Hsiao and col- 
leagues,°° 73 men with variable cancer types 
who received different chemotherapies underwent 
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84 mTESE procedures. Mean age of the men was 
34.5 years, mean FSH level was 21.9 U/L, average 
testicular volume was 9.1, and average time from 
chemotherapy to TESE was 19 years. Of the pa- 
tients who received a diagnostic testicular biopsy, 
90% had Sertoli cell disease, whereas the remain- 
ing 10% had hypospermatogenesis. The SRR was 
43% (36/84 surgeries), with the highest in patients 
who had testicular cancer and lowest in patients 
with sarcoma. Other smaller studies have shown 
similar results, with SRR of 42%% and 65%,“ 
although in the latter study, frequency of Sertoli 
cell only histologic type was lower, at 48%. 


Klinefelter Syndrome 


Another cause that may play a role in sperm 
retrieval success is the diagnosis of Klinefelter 
syndrome. The chromosomal abnormality may 
be caused by meiotic nondisjunction, 47, XXY or 
mosaicism, 46, XX/47, XXY. Men with mosaicism 
have a greater chance of having rare sperm in their 
ejaculate than nonmosaics. These men have small 
firm testes, and small focal areas of spermatogen- 
esis. TESE has made it possible to retrieve sperm 
from this cohort, with superior results seen with 
mTESE. In a study by Vernaeve and colleagues,*2 
50 nonmosaic men underwent cTESE, and SRR 
was 48%. None of the factors including FSH, 
testosterone, facial hair pattern, gynecomastia, 
or testicular volume were predictive of success. 
In another study, 24 nonmosaic patients with Kli- 
nefelter syndrome underwent cTESE with 33% 
SRR. FSH, inhibin B, and testosterone levels did 
not have any predictive value; however, age 
younger than 32 years was predictive of greater 
success.*? A larger study using mTESE to extract 
sperm in 68 men with nonmosaic Klinefelter syn- 
drome found an SRR of 66%.** 


Y Microdeletions 


Another type of chromosomal abnormality that is 
found in about 10% of men with severe oligosper- 
mia or azoospermia is Y chromosome microdele- 
tion. Complete and partial deletions of 3 regions, 
AZFa, AZFb, and AZFc, have been described. 
Sperm retrieval has not been successful in pa- 
tients with complete AZFa or AZFb deletions. Pa- 
tients with AZFc mutation have better results; 
mTESE in AZFc patients showed an SRR of 71% 
in 1 series.4° 


Role of Hormonal Treatment in NOA 


To increase the success rate of sperm retrieval in 
men with NOA, hormonal treatment before the 
procedure has been attempted. A study by 
Shiraishi and colleagues*® evaluated 48 men 


575 


576 


Khurana & Sabanegh Jr 


who had 1 failed mTESE. Twenty-eight men were 
treated with human chorionic gonadotropin 
(hCG), whereas 20 men did not undergo any hor- 
monal treatment. There was a significantly greater 
SRR at second mTESE among men who had hor- 
monal treatment (21%) when compared with those 
who did not (0%). On the contrary, a larger study of 
736 men with NOA consisting of a cohort of men 
who had testosterone level less than 300 ng/dL 
and were treated with clomiphene citrate, hCG, 
or aromatase inhibitors, found no significant differ- 
ence between those who responded to treatment 
versus those who did not.4” 


Predictive Models for Sperm Retrieval 


Some have attempted to build predictive models to 
assist in making decisions about pursuing surgical 
sperm retrieval based on predicted success rate. In 
a study by Tsujimura and colleagues, *® 9 preopera- 
tive factors were analyzed in a cohort of 100 men 
with NOA who underwent mTESE. Nine parame- 
ters were tested, including age, testicular volume, 
FSH, luteinizing hormone (LH), inhibin B, total 
testosterone, free testosterone, and estradiol. 
These investigators found that FSH, total testos- 
terone, and inhibin B were significantly associated 
with successful sperm retrieval by mTESE. They 
developed a formula using these variables that 
could be used to predict presurgery probability of 
success. The formula is as follows: P 5 [1 1 
exp(5.201 — 0.048 x FSH — 0.449 x total testos- 
terone — 0.021 x inhibin B)|~'. The correlation be- 
tween predicted probability and observed success 
was 0.77. This equation had a sensitivity of 71% 
and specificity of 71.4%. This study used noninva- 
sive parameters, which makes this equation easy 
to use. However, it remains to be validated in 
another cohort before it is used widely. 

Another study*? developed an artificial neural 
network model incorporating age, FSH, LH, testos- 
terone, prolactin, left and right testicular volume, 
and duration of infertility for predicting sperm 
retrieval success after bilateral multiple biopsy 
conventional TESE. The diagnostic accuracy of 
this model was 80.8%. In a recent study,°° anomo- 
gram was developed using a cohort of 1026 men 
with NOA. The parameters included in their nomo- 
gram were patient age, FSH, history of cryptorchi- 
dism, Klinefelter disease, left testis volume, and 
presence or absence of a varicocele. History of 
cryptorchidism and Klinefelter disease had the 
biggest role in predicting positivity based on this 
nomogram. However, on internal validation, the 
accuracy of the nomogram was only 59.6%. The 
investigators concluded that the model could not 
be used to reliably predict presence of sperm on 


mTESE. These models are intriguing but require 
further investigation. 


Varicocele and NOA 


An issue in NOA is the presence of a varicocele. It 
is controversial whether a varicocelectomy should 
be performed in men with NOA. Studies investi- 
gating this issue have been retrospective in nature, 
with mixed results. One study?! compared a group 
of men with NOA who underwent varicocelectomy 
with a group who did not and found that SRR on 
mTESE was significantly higher in the former 
group, at 53% versus 30%, respectively. In 
another study of 96 men,°* similar results were 
seen, and sperm retrieval was higher in the group 
who underwent varicocelectomy (61%) compared 
with those who did not undergo surgery (38%). 
However, another study°? showed equal sperm 
retrieval success in those who did or did not un- 
dergo a varicocelectomy. A meta-analysis of 11 
studies including 233 patients who had varicocele 
repair using a variety of techniques showed that 
39% of men had return of motile sperm in their 
ejaculate, and the resulting pregnancy rate was 
10%. The issue of varicocele repair in the setting 
of NOA remains a matter of debate and requires 
further research. 


COMPLICATIONS 


Overall, the complications from surgical sperm 
retrieval procedures are rare and generally minor. 
The complication rates for PESA range from 0% 
to 9%.5>5§ Postoperative pain is the most com- 
mon complication, whereas hydrocele, hemato- 
cele, and epididymitis are less common. 
Similarly, the complications with MESA are un- 
usual and low in severity. 

FNAB of the testis is a safe procedure, with rare 
possibility of bleeding. In a study by Carpi and col- 
leagues,°’ 387 testicles were sampled with FNAB 
or LNAB, and there were no clinical complications, 
no requirement of narcotic pain medications, and 
no day off work after the procedures. A cutting bi- 
opsy with an 18-gauge needle was performed in 
31 patients, and only 3 required narcotic pain 
medication. None developed a hematoma or 
needed time off work. In a study in which 14-gauge 
and 16-gauge needles were used,?? there were no 
complications except minor pain and swelling. 

TESE has been shown to cause structural 
changes when follow-up testicular ultrasonogra- 
phy is performed. Subclinical hematomas, fibrosis, 
devascularization, and change in testicular size 
have been seen after the procedure. Clinically rele- 
vant changes are infrequent and may include 
testicular atrophy and hypogonadism, with need 


for testosterone replacement therapy. Overall, the 
complication rate has been shown to be lower in 
mTESE than cTESE. cTESE results in more 
changes detected by ultrasonography, as seen in 
1 study,°* which showed that 51% of men treated 
with the conventional technique had a hematoma 
on ultrasonography at 1 month compared with 
12% with microdissection technique. Clinically, 
significantly more men with lower testicular vol- 
ume were seen in the cTESE group than the 
mTESE group (25% vs 2.5%, respectively). One 
patient (2.5%) in the former group had bilateral 
testicular atrophy and subsequently needed 
testosterone replacement therapy. In contrast, 
another study”? did not find a significant difference 
in the rate of hypogonadism between cTESE and 
mTESE techniques at 18-month follow-up after 
the procedures. 


SUMMARY 


Office-based sperm retrieval procedures are 
becoming increasingly relevant, because they pro- 
vide patient and surgeon convenience and are 
cost-effective. The development of ICSI has intro- 
duced an increasing need for sperm recovery in 
even the most challenging cases of male infertility. 
Men with azoospermia represent a significant part 
of the infertile population. Men with OA may un- 
dergo vasal or epididymal sperm retrieval, 
whereas men with NOA require removal of sperm 
from the testicle. Sperm retrieval may be per- 
formed open or microsurgically; the success rate 
is higher with microsurgery. Other factors that in- 
fluence success of sperm retrieval in NOA include 
the histopathology and cause of NOA. Complica- 
tions are minor; the rate of complications is low 
with most procedures. Before undertaking any 
office-based procedures, all office personnel 
must be fully trained and the facility must be 
appropriately accredited. 
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KEY POINTS 


e Neuromodulation techniques, such as sacral neuromodulation (SNM) and percutaneous tibial 
nerve stimulation (PTNS), are treatment options for patients who fail behavioral therapy and 


pharmacotherapy. 


e Neuromodulation may augment inhibitory bladder afferents and lead to cortical plasticity to inhibit 


bladder reflexes. 


e Atest sacral stimulation can be performed in the office with temporary leads and may help identify 
patients who are most likely to succeed with SNM. 
e PTNS is an emerging therapy that may improve OAB symptoms in some patients through entirely 


office-based neuromodulation. 


INTRODUCTION 


Chronic urinary frequency, urgency, and urge in- 
continence represent common problems in the 
urologist’s practice. The term overactive bladder 
(OAB) is defined by the International Continence 
Society as “urgency or frequency with or without 
urge incontinence in the absence of other patho- 
logic or metabolic conditions to explain these 
symptoms.”' An estimated 34 million people in 
the United States have OAB,? leading to significant 
impairment in quality of life, a higher risk of falls and 
other accidents, and lower self-esteem and health 
perception. Annual cost associated with OAB is 
estimated at more than $9 billion, including direct 
care, health consequences, and lost productivity.* 

For patients with OAB, first-line treatment op- 
tions include conservative therapies, such as pel- 
vic floor exercises and biofeedback, along with 
pharmacologic therapy. Although many patients 
find relief with these therapies, up to 40% of pa- 
tients are either refractory to primary management 
or have an unsatisfactory response.° Currently, 
several options exist for these patients, ranging 
from intradetrusor injection of botulinum toxin to 


irreversible surgical therapy, including detrusor 
myomectomy, augmentation cystoplasty, and uri- 
nary diversion. Neuromodulation represents a 
minimally invasive and reversible treatment with 
a high rate of success for patients who are refrac- 
tory to first-line therapies for OAB. 

In this review, we focus on office-based neuro- 
modulation, specifically percutaneous tibial nerve 
stimulation (PTNS) and office-based test proce- 
dures for sacral neuromodulation (SNM). SNM re- 
fers to electrical stimulation of the S3 (or S4) sacral 
nerve root to modulate the micturition reflex. 
Initially, a test procedure is performed using either 
temporary leads placed in the office or, alterna- 
tively, permanent leads placed in the operating 
room (OR). After a successful test period, perma- 
nent leads and a pulse generator are implanted 
in the OR. PTNS is a less invasive, office-based 
therapy that applies electrical stimulation in a 
retrograde fashion through the tibial nerve to 
achieve neuromodulation of the sacral plexus. 
PTNS is typically applied weekly in the office for 
12 weeks and responders continue with monthly 
therapies. 
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Historical Perspective 


Neuromodulation therapy for OAB is a recent step 
in the long history of the use of electrical stimulation 
for medical purposes. In the nineteenth century, 
electrical stimulation was used for a broad range 
of psychiatric disorders and later applied to the 
bladder, pelvic floor, or sacral roots for neurogenic 
urinary retention or overactivity. Advances in car- 
diac pacing led to miniaturization of electrical in- 
struments and the first demonstration of sacral 
neuromodulation by Drs Tanagho and Schmidt® in 
the early 1980s. In patients with neuropathic void- 
ing dysfunction, they showed that continuous stim- 
ulation of sacral root S3 modulated detrusor and 
sphincter activity, resulting in stabilization of mictu- 
rition reflexes. 

Further pioneering work on the mechanism of 
action of SNM was performed by Drs Craggs 
and Fowler in London’ and Drs DeGroat and 
Chancellor at the University of Pittsburgh.®° Initial 
large-scale trials (Medtronic [MDT]-130) demon- 
strating the efficacy of SNM in patients with non- 
neuropathic OAB were funded by Medtronic 
(Minneapolis, MN) in the mid-1990s. On the basis 
of these trials, the US Food and Drug Administra- 
tion (FDA) approved SNM for urge incontinence 
in 1997, then urgency/frequency and nonobstruc- 
tive urinary retention in 1999. Since then, SNM has 
been successfully used in about 25,000 patients 
with OAB."° 

More recently, PTNS has emerged as a lower- 
cost, office-based form of neuromodulation after 
pioneering work in the late 1980s by Dr Stoller 
at the University of California, San Francisco." 
Recently, a few randomized controlled trials have 
demonstrating improvements in urinary symptoms 
above those of placebo’? and similar to improve- 
ments with tolerodine.'* Subsequent studies 
have demonstrated a durable response in some 
patients.'4 Currently, a commercial neuromodula- 
tion system is produced by Uroplasty, Inc (Minne- 
tonka, MN), which received 501(k) FDA marketing 
clearance for urgency/frequency and urge inconti- 
nence in 2005. 


Mechanism of Action 


The exact mechanism of action of neuromodula- 
tion on micturition remains unclear. In theory, 
neuromodulation acts to augment inhibitory so- 
matic afferents that are deficient in patients with 
OAB.'® These bladder afferents project to the 
pontine micturition center and, with chronic stimu- 
lation, lead to changes in suprapontine regions 
that ultimately modulate micturition reflexes.'® In 
SNM, electrical stimulation is directly applied to 
the sacral nerve root. 


Chronic sacral nerve stimulation has been 
shown to lead to augmented somatosensory 
cortical responses to evoked potentials along the 
pudendal and posterior tibial nerves.!” PTNS 
aims to achieve an effect similar to SNM on mictu- 
rition reflexes through electrostimulation of the 
posterior tibial nerves. Chronic electrostimulation 
of the pudendal nerve has also been shown to 
improve OAB symptoms in a few patients with 
neurogenic OAB.'® 

Through positron emission tomography studies, 
additional neural plasticity is observed over the 
course of neuromodulation in cortical areas asso- 
ciated with motor learning and with pelvic floor and 
abdominal musculature.'? Thus, an additional 
theory is that neuromodulation also acts by aug- 
menting of the guarding reflex. In animal models, 
neuromodulation leads to hypertrophy of striated 
external sphincter muscle fibers and to increased 
urethral closure pressures. It is unclear if these 
changes are due to the proposed neuromodula- 
tory effect or simply due to direct stimulation of 
motor pathways by Onuf nucleus.?° 


INDICATIONS 


Neuromodulation is indicated for the treatment 
of refractory urge incontinence and urinary fre- 
quency/urgency syndromes. Generally, patients 
who have failed or who could not tolerate pharma- 
cotherapy and conservative therapy are candi- 
dates for a trial of neuromodulation. Conservative 
therapy may include behavioral modification, 
pelvic floor rehabilitation (including pelvic floor 
biofeedback/muscular vaginal electrical stimula- 
tion). Some physicians exhaust all possible options, 
including high-dose combinations of antimuscar- 
inics and tricyclic antidepressants, before consid- 
ering neuromodulation; others will move to 
neruomodiulation earlier. Bladder botox therapy 
has also been approved for these patients who 
have failed behavioral and pharmacotherapy. 

The recently published American Urologic Asso- 
ciation Guidelines include both SNM and PTNS as 
third-line, FDA-approved treatments for patients 
with non-neurogenic OAB. The Grade C recom- 
mendation applies to carefully selected patients 
who have severe refractory OAB symptoms or 
those who are not candidates for pharmaco- 
therapy.2' In 2009, the International Consortium 
on Incontinence published an algorithm for the 
management of patients with OAB. SNM is the 
only minimally invasive treatment option for refrac- 
tory OAB with a Grade A recommendation (high 
level of evidence). These recommendations are 
based on randomized controlled trials (reviewed 
later in this article) of SNM for urgency/frequency 


and urge incontinence demonstrating safety and 
efficacy along with subsequent follow-up studies 
demonstrating a durable response. Several ran- 
domized trials have shown short-term improve- 
ment in OAB symptoms with PTNS,'2"'4 
although there are fewer data on long-term effi- 
cacy. European Association of Urology (EAU) 
guidelines gave a grade B recommendation to 
offer PTNS for improvement of urge incontinence 
in women who have not benefited from antimus- 
carinic medications.22 


Painful Bladder Syndrome and Neurogenic 
Voiding Dysfunction 


In the United States, the current approval for SNM 
is for the treatment of refractory urinary frequency/ 
urgency syndromes, urinary urge incontinence, 
and nonobstructive urinary retention of a non- 
neurogenic etiology. However, since the introduc- 
tion of SNM for OAB, there has been growing 
recognition of the potential benefit of SNM for a 
broader range of pelvic disorders that may involve 
some OAB symptoms. Research is ongoing into 
the potential use of SNM for interstitial cystitis/ 
painful bladder syndrome (IC/PBS) and neuro- 
genic voiding dysfunction among others. 

Patients with IC/PBS may experience an 
improvement in coexisting urinary symptoms 
with SNM. One series demonstrated short-term 
improvement in urinary symptoms along 27 care- 
fully selected patients who had successful test 
stimulation.2? In another study of carefully 
selected patients with IC/PBS managed with 
SNM, 50% of patients underwent explantation 
for pain at the implantation site, infection, or other 
reasons. Of the patients who did not undergo im- 
plantation, there was minimal loss of benefit over 
59.9 months of follow-up.24 SNM may be suitable 
for some patients with primarily urinary symptoms 
and minimal pain. 

Patients with neurologic disease were excluded 
from the initial industry-sponsored trials and sub- 
sequent follow-up studies based on the belief 
that an intact spinal pathway was necessary for 
neuromodulation. However, similar success rates 
are observed in patients with neurogenic OAB?° 
and there is some evidence to support early inter- 
vention with SNM after spinal cord injury to pre- 
vent urinary incontinence.?® One major practical 
limitation of SNM for neurologic disorders is the 
need of many of these patients to undergo mag- 
netic resonance imaging studies. 


Psychiatric Considerations 


Comorbid psychological disorders are common 
among patients who are candidates for SNM 
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therapy. Although many patients will have sub- 
stantial physical and psychological benefit from 
successful therapy, a history of psychiatric disor- 
ders may influence the rate and duration of a suc- 
cessful response to SNM therapy. In an early study 
of 36 patients undergoing SNM, patients with a 
history of mental illness were more likely to fail im- 
plantation after a successful test procedure (82% 
vs 28%). Furthermore, patients with a history of 
mental illness had a shorter duration of therapeutic 
effect from SNM compared with patients with no 
history (12 vs 36 months).2” 

Conversely, voiding symptoms impose a clear 
burden on quality of life and may contribute to the 
presence or severity of psychological or mental dis- 
orders. Improvement in OAB symptoms through 
neuromodulation may improve or prevent deterio- 
ration of mental health. The MDT-103 trial demon- 
strated a clear benefit in terms of depression and 
health-related quality of life after SNM therapy. Of 
the 89 patients in the trial, 73% had some degree 
of depression at baseline. Patients assigned to 
direct implantation showed significant improve- 
ment in the Beck Depression Index after SNM ther- 
apy at 3, 6, and 12 months after starting therapy, 
whereas patients in the delayed group showed a 
slight worsening of depression symptoms.2® 

These data suggest that significant psychologi- 
cal benefit may be gained from successful SNM 
therapy. However, in some cases, such as when 
there is concern that preexisting psychological 
disorders may interfere with response to therapy, 
a psychiatric evaluation may be warranted. 


SACRAL NEUROMODULATION TEST 
PROCEDURE 


A test procedure provides a short-term trial of 
SNM and is important to patient selection before 
permanent implantation of an implantable pulse 
generator (IPG). The response during the test 
period can be used to select the optimal lead po- 
sition (left vs right, S3 vs S4) and establish patient 
expectations for symptomatic improvement. The 
test procedure can be performed with temporary 
leads in the office under local anesthesia. Although 
the pioneers of SNM performed this test proce- 
dure without fluoroscopy, most practitioners 
perform it under fluoroscopic guidance. Alterna- 
tively, a test procedure using permanent tined 
leads can be performed in the ambulatory- 
surgery unit or operating room. 

In either case, the patient performs a 2- to 3-day 
voiding diary before the test procedure. The test 
period lasts for a few days up to 1 week for tempo- 
rary and 2 weeks for permanent tined leads. The 
wires are attached to an external stimulator. The 
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patient maintains stimulation at a comfortable level 
(it should not be painful) and completes a voiding 
diary to provide objective data. Based on the 
patient’s experience and voiding diary, a final 
decision is made to proceed or not to proceed 
with permanent implantation. Usually, the patient 
needs to exhibit significant subjective improve- 
ment, and the voiding diary should show at least 
50% improvement in voiding parameters to war- 
rant proceeding to implantation of the IPG. 


Office-based Procedure 


The office-based test procedure sometimes is 
referred to as percutaneous nerve evaluation. 
The patient is placed in the prone position with 1 
or 2 pillows under the lower abdomen to improve 
the sacral approach. The sacrum is prepped with 
antiseptic solution and the sacral notches and 
coccygeal drop-off are identified by palpation or 
fluoroscopy. S3 usually is located 1.5 to 2.0 cm 
lateral to the midline at the level of the sacral 
notches, or about 9 cm above the coccygeal 
drop-off. Local anesthesia is achieved from S2 to 
S4 over the underlying skin and subcutaneous tis- 
sue, making certain not to enter the foramen. 

Insulated foramen needles are placed percuta- 
neously in the S3 and S4 foramen using the previ- 
ously mentioned landmarks and fluoroscopic 
guidance (with primarily lateral imaging). Appro- 
priate sensory and motor responses are identified. 
Once the appropriate responses have been ob- 
tained, an insulated wire is placed through the 
18-gauge needle in the foramen and the needle 
is removed. These temporary wires are inexpen- 
sive and easy to place. For patients without a clear 
optimal site of lead placement, 2 or more such 
wires can be taped in place and attached to an 
external stimulator. The patient is taught how to 
adjust for optimal results and can try out left and 
right sides of S3 and S4 and decide on the best 
response. Bilateral test stimulation may be helpful 
for some patients who fail an initial trial with unilat- 
eral placement.?? 


Sensory and Motor Neural Responses 


Intraoperative motor and sensory neural re- 
sponses guide lead positioning during the test 
stimulation. Sensory responses generally include 
a tingling, pulling, or vibratory sensation in the va- 
gina and rectum in women and in the scrotum, 
phallus, and rectum in men. Motor responses 
include levator tightening (bellows response) and 
plantar flexion of the big toe. Sometimes at S3, a 
plantar flexion of the entire foot is noted. In such 
cases, S4 may be the more appropriate foramen, 


as most patients are significantly bothered by 
such a foot response. 

An intraoperative motor response during the test 
procedure generally is considered to be more pre- 
dictive of success after IPG implantation than a 
sensory response. Cohen and colleagues®° fol- 
lowed 35 patients, 21 of whom progressed to per- 
manent IPG implantation after a test procedure 
using quadripolar tined leads. A positive motor 
response was observed in 95% of those progress- 
ing to permanent implantation versus only 21.4% 
of patients who failed the test procedure. Patients 
with a positive sensory response in the absence of 
a motor response had only a 4.7% chance of hav- 
ing a positive result after implantation. Another 
recent study examined the role of sensory testing 
in patients with both OAB and pain symptoms, a 
group that might be expected to benefit from sen- 
sory testing. There was no difference in the rate of 
symptomatic improvement or explantation for pa- 
tients who did or did not have sensory testing.°" 

Although intraoperative motor responses are the 
primary neural responses used to locate the ideal 
site of electrode implantation, neuromodulation is 
usually applied at a level below that needed to 
stimulate a motor response. The patient may use 
sensory perception to stimulation as an indicator 
of continued neuromodulation. Loss of sensory 
perception after implantation may herald a loss in 
benefit from neurostimulation. 


Office-based Test Procedure Versus 2-Stage 
Implant 


A major consideration for the clinician is whether to 
pursue an office-based test procedure, which if 
successful, is followed by a “1-stage” implant of 
permanent leads and an IPG in the OR. An alterna- 
tive approach is the “2-stage” procedure, in which 
the patient has permanent quadripolar tined leads 
implanted in the OR. The patient undergoes a trial 
period, and if successful then returns to the OR for 
tunneling of the leads and placement of an IPG. 

Before the development of a test procedure with 
permanent quadripolar leads, use of a temporary 
lead was the only means for patient selection for 
SNM. The test procedure itself is considered 
safe, and complications at the preimplantation 
stage are rare; however, lead migration and the 
risk of infection limit the trial period to about 
1 week.3? Lead migration often presents with 
pain and decreased efficacy and occurs at a rate 
of about 10% to 15%. Other complications, 
including pain, may occur at a lower rate (about 
2%-3%).°° It is not clear if these failures are due 
to undetected lead migration, infection, or other 
reasons. 


Since the introduction of permanent quadripolar 
tined leads for test stimulation in 1997, multiple 
groups have published on the successful use 
these leads. The major advantage of the 2-stage 
procedure is that the final lead-nerve interface is 
established before the test period. In theory, the 
tines should prevent lead migration and thereby 
allow a longer test period of up to 2 weeks. A 
recent meta-analysis of SNM trials found a 16% 
rate of lead migration.** Overall, it appears that 
the use of tined leads may decrease, but not elim- 
inate the risk of lead migration during the test 
period, particularly for thin patients.°> The primary 
disadvantage of a 2-stage procedure is that this 
procedure requires 2 trips to the OR and may be 
associated with a higher cost. 

A few studies have directly compared outcomes 
using temporary leads in the office compared with 
permanent tined lead placement in the OR. In one 
recent nonrandomized study, patients undergoing 
a 3-day test period with temporary leads were less 
likely to progress to implantation than patients 
who underwent a test procedure with tined leads. 
However, among those patients who progressed 
to implantation, the type of test procedure did 
not impact failure rates, which were below 3% 
for both groups over 24 months of follow-up.°° 
Similar results were found in a smaller, randomized 
study involving only women.°” 

A longer trial, up to 2 weeks, appears to increase 
eligibility for implantation, possibly because it 
takes some patients a longer time to adjust set- 
tings or otherwise achieve therapeutic benefit.°® 
Although a trial period of 1 to 2 weeks with tined 
leads does not seem to increase the specificity 
of a successful trial compared with an office- 
based trial, there may be a benefit from very long 
trial periods. Everaert and colleagues®? random- 
ized 41 patients to either an office-based test pro- 
cedure or to a 3-week to 5-week trial period after 
placement of tined leads in the OR. At 24 months 
of follow-up after implantation, there was a lower 
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rate of failure for patients undergoing the pro- 
longed test procedure compared with those who 
had only an office-based test procedure (14% vs 
33%). In that study, the costs of an office-based 
test procedure were about $2,667 less than a 
test procedure initiated in the OR. Our own data 
(Table 1) suggest that in experienced hands, an 
office-based fluoroscopically assisted test proce- 
dure provides excellent results, and can be per- 
formed in most patients at a much reduced cost 
to the health care system and is also an overall 
more efficient use of surgeon and OR time. 

In practice, trial periods longer than 2 weeks are 
uncommon, primarily because of the potential for 
increased risk for infection. Huwyler and col- 
leagues“? performed a microbiologic examination 
of explanted tined leads from 20 patients who un- 
derwent an unsuccessful test period for 2 weeks or 
longer and identified Staphylococcus species 
growth in 4 patients. However, these bacteria 
were susceptible to perioperative antibiotics and 
only 1 of these patients had clinical signs of infec- 
tion. Furthermore, the manufacturer recommenda- 
tion is not to exceed a 2-week trial period. 

Overall, it seems that an office-based test pro- 
cedure remains a reasonable option for most pa- 
tients, and that a successful test procedure 
generally portends a good outcome after implan- 
tation. A test procedure with tined leads placed 
in the OR may be more suitable for patients in 
whom the test procedure is equivocal, patients 
who may require a longer test period to evaluate 
efficacy, and for patients in whom lead migration 
is suspected. 


PERCUTANEOUS TIBIAL NERVE STIMULATION 


The posterior tibial nerve is a mixed sensory-motor 
nerve, with axons from L4 to S3 spinal roots. The 
sacral roots contain peripheral nerves involved in 
motor and sensory control of the bladder, 
the same nerves involved in SNM. Electrical 


Outcomes and rate of progression to IPG implantation after office-based SNM test stimulation for 52 


patients at our institution 


Frequency, Urgency 
(n = 24) 

14 (58) 

13 (54) 

3 (13) 


>50% Sx improved, n (%) 
Permanent IPG, n (%) 
Equivocal, n (%) 
Permanent IPG, n (%) 2 (8) 


Did not respond, n (%) 7 (29) 


Nonobstructive Retention 
(n = 4) 


Urge Incontinence 
(n = 24) 

17 (71) 1 (25) 
13 (54) 1 (25) 
0 (0) 1 (25) 
0 (0) 0 (0) 
7 (29) 2 (50) 


Abbreviations: IPG, implantable pulse generator; SNM, sacral neuromodulation; Sx, symptoms. 
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stimulation of these nerves inhibits bladder activ- 
ity, which then evokes a central inhibition of the 
micturition reflex pathway in the spinal cord and 
brain. 

McPherson first demonstrated in a cat model in 
1966 that stimulation of cut ends of peripheral 
nerves including the posterior tibial nerve inhibited 
bladder contractions.*°~“? Then in 1983, McGuire 
and Morrisey applied electrical stimulation of hind- 
quarter nerves to treat detrusor instability in spinal 
cord injured nonhuman primates.**-5 They went 
on to demonstrate efficacy in humans.*¢ 

PTNS treatments generally use a 34-gauge nee- 
dle electrode that is inserted approximately 5 cm 
cephalad to the medial malleolus and slightly pos- 
terior to the tibia. The needle is inserted at a 60° 
angle. A surface electrode is placed on the calca- 
neus of the same (ipsilateral) foot. The electrode 
and needle are connected to the stimulator, which 
is set at a current of 0.5 to 9.0 mA at 20 Hz, based 
on motor and sensory responses. The patient 
generally undergoes treatment for 30 minutes 
weekly for 12 weeks. This is followed by treat- 
ments as needed based on patient symptoms. 


EFFICACY AND OUTCOMES 
SNM 


A recent review of the initial randomized controlled 
trials of SNM for urgency/frequency and urge in- 
continence found an overall initial response rate 
of between 64% and 88%." In a separate review 
and meta-analysis, 80% of patients had either 
90% continence or a 50% improvement in urge in- 
continence in response to SNM.“ The response to 
SNM appears to be durable. In a prospective inter- 
national trial of 121 patients who had an initial 
response after 1 year of therapy, 84% of patients 
with urge incontinence and 71% of patients with 
urgency/frequency showed a persistent response 
at 5 years (>50% reduction in symptoms).*? 
Three prospective randomized trials of SNM for 
urgency/frequency or urge incontinence merit 
mention. A study by Schmidt and colleagues*® 
enrolled 155 patients from 16 international centers 
with urge incontinence refractory to medications 
and without pelvic pain or known neurologic con- 
ditions. All patients underwent a test period of 3 
to 7 days and 98 patients had a greater than 
50% improvement in their symptoms. These pa- 
tients were randomized to undergo either immedi- 
ate IPG implantation or delayed implantation after 
6 months of medical therapy. After 6 months of 
SNM for the immediate implantation group, 47% 
of patients were completely dry and 29% had a 
greater than 50% reduction in incontinence with 
efficacy retained at 18 months of follow-up. 


Urodynamic parameters improved for the immedi- 
ate versus delayed implantation group at 6 months 
with a higher percentage demonstrating stable de- 
trusor function (56% vs 16%; P = .014). For all pa- 
tients, 32.5% underwent surgical revision for 
generator or implant site pain or lead migration. 

A second trial on SNM for urge incontinence 
randomized 44 patients to SNM or medical man- 
agement with an average reduction of 88% in ep- 
isodes of incontinence and 90% in leakage 
severity; 56% of implant patients versus 4% of 
controls had complete resolution of incontinence, 
and urodynamics demonstrated a roughly quadru- 
pling of volume at first contraction. Based on long- 
term follow-up, the 3-year actuarial estimate for 
treatment failure was 32.4% .*” 

The effectiveness of SNM for urgency/frequency 
was evaluated in a later multicenter trial that ran- 
domized 51 patients after a successful test stimu- 
lation to either immediate InterStim (Medtronic, 
Minneapolis, MN, USA) implantation or a control 
group. In the treatment group, 56% of patients 
achieved either a 50% reduction in symptoms or 
achieved fewer than 7 voids per day; 8% of pa- 
tients had no improvement in voiding symptoms 
at all. After 6 months, voiding diary, quality of life, 
and urodynamic parameters were significantly 
improved on average in the implant group versus 
no improvement in the control group. After 
6 months of therapy, the neurostimulator was 
turned off and symptoms returned to baseline.*® 

Older age and the presence of comorbidities 
appear to decrease the rate of treatment success 
with SNM. This was evaluated in one study 
involving 105 patients, including those with known 
neurologic conditions. Patients older than 75 years 
had a 30% symptom response rate. In compari- 
son, 80% of patients younger than 45 responded 
to SNM. No patients with 3 or more comorbidities 
had complete resolution of symptoms.*? Similarly, 
patients with pelvic pain or neuropathy may be 
more likely to fail SNM. A case series of patients 
failing SNM found that pudendal neuropathy was 
common, and that many patients benefited from 
a pudendal nerve block.®° 


Percutaneous Tibial Nerve Stimulation 


An early, uncontrolled observational study demon- 
strated objective urodynamic reduction in detrusor 
overactivity in 44 patients with OAB.°' More 
recently, 3 randomized controlled trials have as- 
sessed the efficacy of PTNS. In the Study of Ur- 
gent PC vs Sham Effectiveness in Treatment of 
Overactive Bladder Symptoms (SUmiT) trial, 220 
patients with OAB were randomized to receive 
either PTNS or a sham therapy. Patients did not 


use pharmacotherapy during the course of the 
trial. PTNS or a validated sham procedure was 
performed weekly for 30 minutes over 12 weeks. 
Outcomes were assessed using a voiding diary 
and global response assessment questionnaires 
at baseline and again 1 week after completing 
treatment. Compared with patients receiving 
sham therapy, patients who received PTNS had 
significant improvements in urinary frequency, ur- 
gency, urge incontinence episodes, and nocturia; 
54.5% of patient receiving PTNS compared with 
20.9% of patients receiving sham therapy re- 
ported moderate to marked improvements in 
global response assessment. 1? 

These findings were confirmed in a European 
study randomizing 35 women with medication re- 
fractory OAB to either PTNS or placebo (electrical 
stimulation of the gastrocnemius muscle). In that 
study, 71% of patients receiving PTNS reported 
improvement compared with 0% in the placebo 
group.°? Both studies are important in that the pla- 
cebo effect is well documented for patients with 
OAB*? and demonstrates short-term efficacy of 
the procedure. Importantly, although these studies 
show improvement in symptoms with PTNS, the 
magnitude of the improvement is generally small 
and falls short of a “cure.” 

In the Overactive Bladder Innovative Therapy 
trial, 100 patients were randomized to either 
12 weeks of PTNS without pharmacotherapy or 
tolterodine extended release 4 mg. A global 
response assessment demonstrated significantly 
more patients reporting substantial improvement 
with PTNS compared with tolterodine (79.5% vs 
54.8%). However, both treatments led to similar 
objective improvements in terms of urinary fre- 
quency and urge incontinence episodes, leading 
the investigators to conclude that PTNS offers 
similar efficacy as tolterodine. 13 

Longer-term observational studies have sug- 
gesting a durable response for at least some pa- 
tients who respond to PTNS. Fifty patients who 
had responded to 12 weekly PTNS treatments as 
part of the SUmiT trial were enrolled in a continuing 
observational study. After 14 weeks of no treat- 
ment, patients received approximately 1 treatment 
a month. Only 1 patient had an adverse event, 
which was mild bleeding from the needle site. 
Only 29 of the 50 patients remained in the study af- 
ter 3 years of follow-up with an estimated 77% 
maintaining moderate or marked improvement 
over this period.'4 

Overall, PTNS appears to be an effective treat- 
ment for patients with OAB, noting that, in pub- 
lished PTNS trials, only one exclusively involved 
patients who were nonresponsive to pharmaco- 
therapy. PTNS appears to improve symptoms for 
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most patients similarly to tolterodine; however, 
few patients are cured or achieve complete relief 
of symptoms. There do not seem to be any signif- 
icant adverse events associated with treatment. 
The treatment effect appears to be durable with 
monthly “maintenance” procedures, at least for 
some patients. 


COST CONSIDERATIONS 


SNM is associated with high initial treatment costs 
because of device costs, costs related to the test 
procedure, and OR and anesthesia costs for im- 
plantation. SNM must have excellent long-term ef- 
ficacy to justify initial costs, estimated at $22,226 
in 2010.54 In theory, an office-based test proce- 
dure may be useful in identifying patients who 
are likely to fail implantation. The office-based 
test procedure is less expensive than an OR pro- 
cedure with permanent leads*9; however, perma- 
nent lead placement may be a more sensitive 
screening method for SNM.°° Cost-effectiveness 
modeling studies have not yet demonstrated the 
cost-effectiveness of either test procedure.°° 

Although no head-to-head trials have been per- 
formed, overall success rates are similar for PTNS 
and an SNM test stimulation. A recent Markov 
cost-effectiveness study used estimated success 
rates as 67% for PTNE versus 55.4% for an SNM 
test stimulation. Based on 2013 reimbursement 
rates, initial costs are also similar for the 2 treat- 
ments ($1857 for SNM vs $1773 for PTNS). A 
slightly higher percentage (90% vs 71%) remained 
on therapy with SNM versus PTNS after a suc- 
cessful initial treatment, but at a significantly 
higher cost ($24,342 vs $4867).°° 


SUMMARY 


OAB affects many, with profound effects on qual- 
ity of life with high economic costs. Although anti- 
muscarinic drugs can reduce voiding symptoms, 
many patients do not tolerate the side effects, 
and some do not experience sufficient relief. Mod- 
ulation of bladder reflex pathways with office- 
based procedures, such as SNM and PTNS, 
have proven to be efficacious. They are minimally 
invasive and are important options in the treatment 
armamentarium for patients with OAB. 
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KEY POINTS 


e Urology has historically adapted to the changing health care environment. 
e The urology practice is in the position to deliver many novel and unique therapies across multiple 


disease states. 


e Urologists have been quick to adopt new technology, therapeutics, and devices to deliver state-of- 
the-art patient care with improved clinical outcomes. 

e As urologists move toward less invasive, outpatient-friendly procedures, it is incumbent on the 
specialty that urologists offer comprehensive care to patients. 


Historically, the practicing urologist has received 
classic surgical training. This has usually involved 
1 to 2 years of general surgery and 3 to 4 years 
of urology residency, often times with a research 
component. The amount of out patient clinical 
experience may vary by program, with most 
educational instruction being based within the 
operating room. When a chief resident matricu- 
lates into clinical practice, he or she may spend 
upward of 50% of the time in the clinic setting. 
Urology represents a hybrid specialty, where 
most patients seen are symptom driven and may 
not have a defined diagnosis. There is a cognitive 
requirement to properly evaluate and determine an 
appropriate treatment plan for every patient, 
pending the result of the work-up. Currently, de- 
pending on the number of providers in the prac- 
tice, geographic area, and scope of practice, 
accounting for some of the variables, the revenues 
generated from the nonsurgical portion of a prac- 
tice may range from 30% to 65% of collections." 

Medicine, in general, is changing rapidly. Most 
practices are faced with continued decreases in 
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reimbursement, rising group overhead, and 
sweeping health insurance reform at the federal 
level that threatens the very existence of indepen- 
dent community practice. The field of urology has 
been morphing with regard to its historical clinical 
and practice patterns. The pharmaceutical man- 
agement of benign prostatic hyperplasia has 
reduced the number of surgical interventions.? 
The advent of minimally and noninvasive proce- 
dures continues to grow and the number of 
“open cases” is diminishing in training programs 
and in practice. There is an increasing amount of 
time now required for office therapeutics, because 
many of the treatments that have evolved can be 
delivered and administered in an outpatient 
setting. The busy urology practice is now in the po- 
sition to deliver many novel and unique therapies 
across multiple disease states. As a result, clini- 
cians can provide state-of-the-art care in a clinic 
setting and potentially reduce the overall costs of 
health care delivery. This article reviews some of 
these potential new opportunities available to the 
practicing urologist. 
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HORMONE-REPLACEMENT THERAPY 


As the life expectancy in the United States has 
significantly increased over the past century, men 
have increasingly encountered hypogonadism as 
they age. The Nobel Prize was awarded to Bute- 
nandt and Ruzicka in 1939 for their work in isolating 
testosterone. In men, testosterone is produced pri- 
marily by the testes with smaller amounts produced 
by the adrenal glands. Testosterone is converted to 
dihydrotestosterone by 5a-reductase and within 
androgen target cells. About 98% of circulating 
testosterone is bound, of this approximately 30% 
is bound to sex hormone-binding globulin and the 
rest is bound to albumin and other serum proteins; 
the remainder represents free testosterone. Bio- 
available testosterone is made up by free testos- 
terone and that which is bound to albumin. 

There are several different assays used for 
measuring testosterone with different normal 
ranges for each. Measuring testosterone levels is 
not an exact science because circulating testos- 
terone levels can be affected by many factors 
including medical conditions, diurnal variation, 
changes in SHBG, age, body mass index, and 
more. The definition of hypogonadism is contro- 
versial and to this point the American Urological 
Association released a white paper titled “The 
Laboratory Diagnosis of Testosterone Deficiency” 
in 2013. The position statement at the end of this 
document is as follows: 


Based on the extensive review of published 
data and input from professional organiza- 
tions, the members of this panel believe 
that, for now, diagnosis of hypogonadism 
should be based as much on the presence 
of signs and symptoms as on serum T mea- 
surement. Based on overall poor quality of T 
testing in most clinical laboratories and age 
bias of published reference ranges, no patient 
should be denied coverage for treatment 
based solely on payer defined cut-off points 
if need for such treatment is established by 
a health professional. The AUA works closely 
with regulatory and professional agencies to 
improve assay performance and normal 
range, and as literature accumulates, this 
position will be reevaluated. 


Symptoms of hypogonadism include decreased 
libido, fatigue, erectile dysfunction (ED), de- 
creased muscle mass, irritability, decreased 
motivation, and hot flashes. Men are becoming 
increasingly aware of hypogonadism as a diag- 
nosis and of treatment options for this condition. 
This is caused in part by increased advertising in 
many communities by nonurologic practitioners. 


Testosterone replacement can be administered 
in several different forms. Oral preparations are 
available but are rarely used in the United States 
because much of the drug undergoes first-pass 
metabolism by the liver and carries with it a higher 
incidence of primary hepatoma.? Testosterone 
can be administered by intramuscular injections 
and there are different formulations for this avail- 
able. Testosterone cypionate injection is available 
in two strengths: 100 and 200 mg/mL. The half-life 
of testosterone cypionate is approximately 8 days. 
Ninety percent of a dose is excreted in the urine, 
6% in the feces, and inactivation of testosterone 
occurs mostly in the liver. Testosterone cypionate, 
100 and 200 mg/mL, is manufactured in 10-mL 
multidose vials. Intramuscular (IM) injections of 
testosterone cypionate should be administered in 
the gluteus. Dosing varies based on patient’s 
symptoms and serum testosterone levels. In gen- 
eral, 50 to 400 mg can be administered every 2 
to 4 weeks for testosterone replacement in hypo- 
gonadal men. 

Testosterone can also be applied topically. 
Testosterone gels available include Androgel, Tes- 
tim, Fortesta, and Axiron. In addition, there is the 
once daily transdermal patch (Androderm). Testo- 
pel is a testosterone pellet, manufactured by Slate 
pharmaceuticals, that is implanted into the subcu- 
taneous (SC) fat in the outer quadrant of the hip. 
This requires a short procedure in the clinic every 
3 to 6 months. Each pellet contains 75 mg of 
testosterone. 

There are several contraindications for use of 
testosterone replacement common to all methods 
and formulations of replacement therapy, 
including allergy or hypersensitivity to the drug; 
males with breast cancer; history or suspicion of 
prostate cancer; women who are or may become 
pregnant; and patients with serious cardiac, he- 
patic, or renal disease. 

Men receiving replacement testosterone ther- 
apy should have hemoglobin/hematocrit checked 
periodically given the risk of polycythemia. Lipid 
panels should be checked regularly because of 
risk of hyperlipidemia while on replacement ther- 
apy and serum testosterone levels should be 
checked to assess efficacy of treatment. Baseline 
complete blood count and lipid panel should 
be checked before initiating testosterone- 
replacement therapy. 


ERECTILE DYSFUNCTION 


The incidence of ED increases with age and the 
prevalence of ED has increased in the United 
States alongside increasing life expectancies. In 
the Massachusetts Male Aging Study, which 


surveyed men between 40 and 70 years of age in 
the Boston area, Feldman and colleagues* 
demonstrated a 52% prevalence of ED and that 
the prevalence of complete ED increased from 
5% to 15% between subject ages 40 and 70 years 
old. In their analysis of the US adult male popula- 
tion, Selvin and colleagues® found the overall prev- 
alence of ED in men greater than or equal to 
20 years of age at 18.4%, with prevalence posi- 
tively related to age, hypertension, cardiovascular 
risk factors, diabetes, and lack of physical activity. 

The most important component of evaluation of 
a patient with ED is a thorough history and physical 
examination. Evaluation often includes the use of 
questionnaires, examples of which include the In- 
ternational Index of Erectile Function, the Erectile 
Dysfunction Inventory for Treatment Satisfaction, 
and the Brief Males Sexual Function Inventory. ® 
These questionnaires are also often used to 
monitor patient response to treatment. 

Nonsurgical interventions for ED include lifestyle 
changes, pelvic floor muscle therapy, oral PDE5- 
inhibitor therapy, and use of a vacuum-erection 
device.®'° Dr Giles Brindley, famous for presenta- 
tion of his research results at the 1983 American 
Urological Association annual meeting, demon- 
strated the success of intracavernosal injection 
of phenoxybenzamine.'' Options for intracaver- 
nosal injection therapy include papaverine; alpros- 
tadil; papaverine + phentolamine (Bi-Mix); and 
papaverine + phentolamine + alprostadil (Tri- 
Mix). Initiation of therapy with intracavernosal in- 
jection requires initial administration in clinic for 
patient education and to ascertain the effective 
dosing. 


ADVANCED PROSTATE CANCER 
Androgen-Deprivation Therapy 


In 1966, Charles Huggins received the Nobel Prize 
for Physiology and Medicine for his work in discov- 
ering the hormonal control of prostate cancer 
growth.'? His work ultimately led to the develop- 
ment of androgen-deprivation therapy (ADT). 
Before the advent of pharmacologic castration, 
bilateral orchiectomy had been the gold standard 
for androgen deprivation because the testes pro- 
duce 90% to 95% of testosterone. 


Luteinizing Hormone-Releasing Hormone 
Agonists 


Luteinizing hormone-releasing hormone (LHRH) 
agonist therapy was first administered for the 
treatment of prostate cancer in 1980. LHRH ago- 
nists work by stimulating the LHRH receptors in 
the pituitary gland to cause increased secretion 
of LH and follicle-stimulating hormone (FSH), 
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initially causing an increased production of testos- 
terone. Continued LHRH agonism causes subse- 
quent decreased LH/FSH production and hence 
decreased levels of testosterone result. The initial 
rise in testosterone can cause a flare response in 
patients with advanced prostate cancer. Antian- 
drogens can be administered before initiation of 
LHRH agonist therapy to prevent a flare response. 
LHRH agonists include the following: 


Lupron (leuprolide acetate) 

e 7.5 mg IM q month 

e 22.5 mg IM q 3 months 

e 30 mg IM q 4 months 

e 45 mg IM q 6 months 

Eligard (leuprolide acetate) 

e 7.5 mg SC q month 

e 22.5 mg SC q 3 months 

e 30 mg SC q 4 months 

e 45 mg SC q 6 months 

Viadur (leuprolide acetate): 65-mg_ implant 
placed SC in the inner aspect of the upper 
arm q 12 months. The implant must be 
removed at the end of the 12 months. This 
was removed from the market by the manu- 
facturer (Bayer). 

Vantas (histrelin): 50-mg implant placed SC in 
the inner aspect of the upper arm q 12 months. 
The implant must be removed at the end of 
the 12 months. 

Zoladex (goserelin acetate) 

e 3.6 mg SC q month 

e 10.8 mg SC q 3 months 

Trelstar (triptorelin) 

e 3.75 mg IM q month 

e 11.25 mg IM q 3 months 

e 22.5 mg IM q 6 months 


Gonadotropin-Releasing Hormone 
Antagonists 


Gonadotropin-releasing hormone antagonists 
reduce the secretion of LH, FSH, and testosterone 
by blocking the gonadotropin-releasing hormone 
receptors in the pituitary gland. There is no flare 
response associated with gonadotropin-releasing 
hormone antagonist therapy. Firmagon (Degare- 
lix), an initial dose of 240 mg SC (2 x 120 mg injec- 
tions), is administered in the abdomen and then an 
80-mg SC injection is given every 28 days going 
forward. Ninety-six percent of men have castrate 
levels of testosterone by Day 3, and 99% by Day 7. 
Additional ADTs available but not necessarily 
administered in clinic include estrogens (die- 
thylstilbestrol, Premarin, estradiol); progestins 
(Megace); antiandrogens (flutamide, nilutamide, 
bicalutamide); and androgen synthesis inhibitors 
(ketoconazole, aminoglutethimide). 
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There has been debate as to the optimal use of 
androgen deprivation for the treatment of advanced 
prostate cancer and much of this has to do with 
the potential side effects of therapy. Long-term 
androgen deprivation can lead to increased risk of 
cardiovascular events, diabetes, hyperlipidemia, 
anemia, osteoporosis, and fatigue. The benefit of 
long-term androgen deprivation for prostate cancer 
treatment must be weighed against the risk of 
increased risk of death from other causes and this 
requires individual assessment of each patient. To 
mitigate some of these risks, many practitioners 
advocate the use of intermittent ADT. 


Provenge 


Provenge (sipuleucel-T) is an immunotherapy 
approved by the Food and Drug Administration 
(FDA) for the treatment of men with asymptomatic 
or minimally symptomatic metastatic castrate- 
resistant prostate cancer. Provenge is the result 
of culturing a patient’s own antigen-presenting 
cells with the recombinant antigen PAP-GM- 
CSF. When administered to the patient, Provenge 
potentiates the patient’s T cells to attack prostate 
cancer cells. 

Treatment with Provenge starts with patients 
undergoing leukopheresis at an approved blood 
collection center. The result of the collection is 
then sent to a Provenge manufacturing facility, 
which then cultures the patient’s immune cells 
with the recombinant antigen. Provenge is admin- 
istered by peripheral or central intravenous (IV) ac- 
cess during a 1-hour infusion, usually 2 to 3 days 
after the leukopheresis. Approximately 30 minutes 
before initiation of infusion, patients are pretreated 
with acetaminophen and an antihistamine to 
reduce risk of an infusion reaction. 

The IMPACT trial, a phase 3, randomized, 
double-blind, multicenter, controlled trial of 512 
men with asymptomatic or minimally symptomatic 
castrate-resistant prostate cancer, demonstrated 
a 4.1-month improvement in overall survival at 
24 months after treatment. The most common 
side effects experienced by patients receiving 
Provenge include fatigue, fever, chills, nausea, 
headache, and joint pain. 


Xofigo (Radium-223 Dichloride) 


Xofigo (radium-223 dichloride, formerly known as 
Alpharadin) is an |lV-administered radiopharma- 
ceutical that targets bone metastases with alpha 
radiation from radium-223 decay. A phase Ill study 
of radium-223 dichloride in patients with symp- 
tomatic hormone-refractory prostate cancer with 
skeletal metastases is ongoing with estimated 
completion date of December, 2013. Preliminary 


results have demonstrated improved overall sur- 
vival and increased time to first skeletal-related 
event (SRE)."$ 

Radium-223 has been the first radiopharmaceu- 
tical to demonstrate increased overall survival and 
it was approved by the FDA in May of 2013 for the 
treatment of men with castrate-resistant prostate 
cancer and symptomatic bone metastases, and 
no known visceral metastases.'4 The dose of 
Xofigo is 50 kBq per kilogram bodyweight and it 
is injected intravenously once every 4 weeks for 
a total of six injections. Radium-223 is usually 
administered by a radiation oncologist or nuclear 
medicine radiologist. 

There are some urologists that will manage the 
infusion of chemotherapy, such as docetaxel and 
cabazitaxel, for advanced prostate cancer. The 
number of urologic providers administering such 
therapy might increase with time as comfort grows 
with administering systemic therapies, because 
this is a dynamic and growing area in urology. 


BENIGN PROSTATIC HYPERPLASIA THERAPIES 


The gold standard for traditional treatment of 
benign prostatic hyperplasia has been transure- 
thral resection of the prostate. Since the advent 
of medical therapy in the mid-1980s, including 
a-adrenergic blockers and 5a-reductase inhibi- 
tors, there has been an ever increasing movement 
toward medical therapy and minimally invasive 
procedures. 


Transurethral Microwave Thermotherapy 


Transurethral microwave thermotherapy involves 
the placement of a specially designed catheter, 
containing a microwave coil, within the urethra. 
After the catheter is properly in place it is con- 
nected to the energy source and the prostate is 
treated. During treatment cooling fluid is cycled 
through the catheter to reduce risk of thermal 
injury to surrounding urethral tissue. This can be 
done with conscious sedation and local anes- 
thesia in the office or outpatient setting. 


Transurethral Needle Ablation of Prostate 


The transurethral needle ablation of prostate 
catheter used for treatment includes a fiberoptic 
scope that allows for visual guidance of needle 
placement. The generator produces low-level mo- 
nopolar radiofrequency waves that generate tem- 
peratures up to 100°C in the tissue around the 
needles. Depending on the practice of the urolo- 
gist, this procedure can be performed in the clinic 
or in an operating room setting. The patient is 
placed in the dorsal lithotomy position with a 


grounding pad placed over the sacrum. Anes- 
thesia options include from local with lidocaine 
jelly, conscious IV sedation, to general sedation. 


INJECTABLE THERAPIES FOR INCONTINENCE 
Intradetrusor Injection of Botulinum Toxin 


Injectable agents for the treatment of overactive 
bladder (OAB) remain limited; however, recent 
data for one injectable therapy, botulinum toxin, 
demonstrate exceptionally promising results. Bot- 
ulinum toxin, previously approved by the FDA for 
the treatment of neurogenic detrusor overactivity, 
has recently gained indication for medication 
refractory OAB. Clinically, botulinum toxin is 
expected to gain rapid acceptance as a therapy 
for severe OAB, which has been refractory to stan- 
dard management. 

A potent neurotoxin, botulinum toxin is derived 
from anaerobic bacterium Clostridium botulinum. 
Although several structural serotypes have been 
identified (A-G), types A and B are the primary se- 
rotypes with clinical significance. Type A is the 
most common subtype used because of duration 
of effect when compared with type B.° Botulinum 
toxin induces detrusor muscle relaxation by inhibit- 
ing the release of acetylcholine from the presynap- 
tic nerve terminal. It is postulated that symptomatic 
relief is experienced because of reduction/sup- 
pression of involuntary detrusor contractions, lead- 
ing to areduction in many of the symptoms of OAB. 
Studies continue to investigate the action of botu- 
linum toxin in more detail, including the possible 
contribution of afferent signaling in the urothelium 
leading to sensory suppression. For example, there 
may be an action on afferent C-fibers, which are 
postulated to contribute to the mechanism under- 
lying the reduction of urgency. 1516 

Evolving literature provides robust evidence 
that intradetrusor injection of onabotulinum toxin 
A is effective, well tolerated, and safe. A clinical 
response may be seen in up to 60% of the 
women who receive botulinum toxin,'” although 
the duration of effect has been reported to vary 
widely because of variation in dosage and 
outcome measures. Benefits usually last be- 
tween 3 and 12 months depending on indication 
and dosage.'”''® Studies have concluded that in- 
jection of botulinum toxin results in a significant 
increase in maximum cystometric capacity.'%° 

Preoperatively, patients must be able and willing 
to return for postvoid residual evaluations and 
have the ability to perform self-catheterization. In 
addition, patients should also be counseled that 
the effects of intradetrusor botulinum toxin dimin- 
ishes over time, thus requiring repeat injections. 
Postoperatively, patients should be monitored 
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closely for transient urinary retention and urinary 
tract infections.’ 

Botulinum toxin can be injected into the bladder 
wall using either a rigid or flexible cystoscope and 
is often done as an outpatient procedure, using 
general, spinal, or local anesthesia. Multiple injec- 
tion needles are commercially available and the in- 
tricacies of the procedure are outside the scope of 
this review. Ultimately, the botulinum toxin is in- 
jected into the detrusor muscle at multiple sites 
(generally 10-30 sites), avoiding the trigone 
because of a theoretical risk of vesicoureteral re- 
flux. Interestingly, some studies suggest that sub- 
urothelial injections may have comparable efficacy 
to intradetrusor injections.* 

Much attention has been given to what dose 
safely balances the symptomatic benefits with the 
postvoid residual urine volume related safety profile 
for use in medication-refractory OAB. In regards to 
botulinum toxin, less may prove to be more. Lower 
doses of botulinum toxin (100-150 U) have been 
shown to have beneficial effects, and larger doses 
(300 U), although they may be more effective and 
longer lasting, have more side effects, such as uri- 
nary retention, particularly in the neurogenic popu- 
lation. Indeed, depending on indication, a lower 
dose of 100 U may have comparable efficacy and 
improved safety over 200- and 300-U dosages. '® 
Doses of 100 U have demonstrated durable effi- 
cacy in the management of idiopathic OAB and 
urinary urgency incontinence.?':22 


Injectable Therapies for the Treatment of 
Stress Urinary Incontinence 


Injectable agents for the treatment of stress uri- 
nary incontinence (SUI) represent a commonly 
used and minimally invasive therapeutic option. 
Although injectable agents for incontinence have 
been used for more than 100 years, their dimin- 
ished success rate when compared with open pro- 
cedures has often dampened enthusiasm as a 
durable treatment.?° Therefore, injectable thera- 
pies are usually reserved as second-line treatment 
options or for women who prefer less invasive pro- 
cedures or are more medically suited for them.2* 
In addition to a second-line treatment option, 
other possible indications include elderly patients, 
patients with high anesthetic risks, patients who 
must remain on anticoagulants at all times, women 
who are young and desire more children in the 
future, or have mild persistent SUI after an inconti- 
nence procedure.*>-?’ Careful patient selection is 
important to the success of bulking therapies. Pa- 
tients should ideally have urethral hypermobility of 
less than 30 degrees and have adequate urethral 
mucosal blood supply (and estrogen effects).7° 
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Literature suggests that efficacy and duration 
are inferior to surgery and patients are often 
appropriately counseled that injectable therapies 
may offer an improvement rather than a cure for 
their SUI symptoms.2*7° Patients should be 
advised that injection therapy is a process and 
not a one-time procedure; sometimes two or three 
injections (4 weeks apart) are required to achieve 
continence; and that periodic repeat injections 
may be necessary to maintain continence.2’ 
Active urinary tract infection, hypersensitivity to 
the injectable material, and presence of urethral 
diverticula are the major contraindications. 

Ideally, a urethral bulking agent should be 
biocompatible, durable, cost effective, and nonim- 
munogenic, but despite enormous medical ad- 
vances, the perfect bulking agent remains 
elusive.'® Clinical concerns regarding long-term 
efficacy, cost effectiveness, and patient safety 
remain a persistent challenge.2° In general, glutar- 
aldehyde cross-linked bovine collagen (Contigen) 
is the biomaterial most commonly injected world- 
wide with a cure rate of up to 53%.?° More 
recently, a study from Europe has demonstrated 
that polyacrylamide hydrogel (Bulkamid) resulted 
in a subjective response rate (cured or improved) 
of 64% and a significant decrease in urine leakage 
after 24 months.°° Patients should be counseled 
that limited data exist with which to assess the 
long-term safety and efficacy of injectable 
agents.°' Multiple additional agents are commonly 
used and are gaining traction for women wishing 
to avoid surgical interventions. Currently available 
injectable agents for SUI include gluteraldehyde 
cross-linked bovine collagen (Contigen); carbon 
beads (Durasphere); silicone particles (Macroplas- 
tique); and calcium hydroxyapatite (Coaptite). 
New agents undergoing development include 
polyacrylamide hydrogel (Bulkamid), autologous 
chondrocytes, and autologous muscle-derived 
cells. 

Depending on the injected material used, the 
goal is not to coapt the urethral mucosa but to 
obtain “static increase in resistance in the ure- 
thral outlet” and thus avoid overinjection.2® The 
agent can be either injected periurethral or tran- 
surethral, such that the agent is adequately 
injected into the bladder neck or proximal ure- 
thra, preferably into the submucosa or lamina 
propria. Different injection sites can be used, 
such as the 3- and 9-o’clock position or the 4- 
and 8-o’clock position.°* Risks generally include 
urinary retention, urinary tract infection, hematu- 
ria, and transient dysuria. Although urethral bulk- 
ing agents have a lower cure rate than open 
surgery, they are generally associated with fewer 
complications. 


BONE-TARGETING THERAPY 


Since the Nobel Prize winning discovery by Hug- 
gins and Hodges of the role of circulating andro- 
gens in patients with prostate cancer,'? ADT 
remains the mainstay of advancing prostate can- 
cer in patients with metastatic and nonmetastatic 
disease. As many as 200,000 patients in 2008, 
both Medicare and commercially insured, 
received ADT for greater than 6 months.33-34 How- 
ever, it has long been recognized that one of the 
potentially serious and undertreated complica- 
tions of ADT is bone mineral density loss (BMD). 
It has been estimated that BMD loss in men on 
ADT may be as high as 4% per year once therapy 
has been instituted.°° Contrast this with the recog- 
nized loss in the postmenopausal woman, which is 
commonly reported and treated, of 1.5% to 2%.°6 
This is an underrecognized medical problem that 
the urology community needs to address. 

Normal bone turnover is a coordinated dance 
between osteoblasts and osteoclasts, resulting in 
formation and resorption, mediated by receptor 
activator of nuclear factor kappa (RANK) ligand.°” 
It is thought that estrogens have a protective effect 
by increasing osteoblast proliferation (increased 
bone formation) and decreasing RANK ligand pro- 
duction by the cells (decrease resorption).°® When 
ADT is initiated, the lowering of serum testos- 
terone, which is peripherally converted to estrogen 
by aromatase, results in lowering of peripheral es- 
trogen levels and results in decreasing osteoblast 
production and increased RANK ligand activity, fa- 
voring resorption over formation with resultant 
BMD loss and increased risk to male osteopo- 
rosis.” This castration treatment-induced bone 
loss (CTIBL) in the patient with nonmetastatic 
prostate cancer is associated with a 45% excess 
risk of fracture compared with patients not on 
ADT.°° This increased fracture rate results in a 
higher mortality, especially if the patient requires 
hospitalization.*° 

A National Comprehensive Cancer Network 
Task Force Report in 2009 emphasized the need 
for bone health management in cancer care.“ 
Strategic to this push to preserve BMD and 
decrease fracture risk is supplemental calcium, 
vitamin D, lifestyle modification, and pharmaco- 
logic therapy. Oral bisphosphonates (alendronate, 
ibandronate) are pyrophosphate analogs that are 
directly taken up by the osteoclasts, which results 
in decreased bone resorption and may have an 
apoptotic effect.4* However, bisphosphonate 
therapy is not approved for CTIBL. 

In September of 2012, the FDA approved deno- 
sumab, a fully human monoclonal antibody that 
binds RANK ligand, which results in a decrease 


in bone resorption, a 6.7% increase in BMD at the 
lumbar spine at 2 years, and a reduction in new 
vertebral fractures compared with placebo.*? The 
dose is 60 mg SC every 6 months with an increase 
risk of hypocalcemia, arthralgia, back pain, osteo- 
necrosis of the jaw, and cataracts.“ This dose is 
packaged and marketed as Prolia (Amgen) and is 
indicated for patients with nonmetastatic prostate 
cancer on high-risk drug (ADT) for the prevention 
of CTIBL. 

Patients that unfortunately progress despite be- 
ing on ADT and develop castration-resistant pros- 
tate cancer (CRPC) with bone metastasis are at an 
increased risk of developing SRE, defined as a pa- 
tient that requires palliative radiation to the bone 
for pain control and surgical stabilization for a frac- 
ture, and that experiences a pathologic fracture or 
spinal cord compression. An SRE can be a 
devastating event, altering quality of life in patients 
with already limited survival.? Zoledronic acid (ZA), 
an intravenous bisphosphonate, has been 
approved in the patient with CRPC for SRE pre- 
vention. It delayed SRE by a median time of 
17.1 months, compared with the control arm, 
which may have included patients on supple- 
mental calcium and vitamin D, at 10.7 months.*® 
Many urologists, however, were reluctant to 
administer ZA in the office because it required a 
1-hour infusion and monitoring of renal function. 
The former was not necessarily what most offices 
were or are set up to do, unlike medical oncology 
clinicians, and many patients went untreated. 

In November of 2010, XGEVA (Amgen) was 
approved for the prevention of SRE in patients 
with bone metastasis from any malignancy except 
multiple myeloma.*® XGEVA is the same molecule 
as Prolia, denosumab, but at a SC dose of 120 mg 
monthly. It was shown to be superior to ZA ina 
head-to-head study for the prevention of first and 
subsequent SRE with an 18% risk reduction 
compared with ZA. The median time to the first 
SRE was 20.7 months. Because of denosumab’s 
SC route of delivery, it can and should be in- 
corporated into the typical urology practice. The 
National Comprehensive Cancer Network recom- 
mends bone targeting therapy for patients with 
CRPC.*” 


SUMMARY 


The specialty of urology has historically adapted to 
the changing health care environment. It has been 
quick to adopt new technology and new therapeu- 
tics and devices to render state-of-the-art patient 
care with improved clinical outcomes. As the field 
moves toward less invasive procedures that are 
outpatient friendly, it is incumbent on the specialty, 


Infusion Therapy 


especially within the potentially changing reim- 
bursement environment, that clinicians offer 
comprehensive care to patients. 
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KEY POINTS 


e The American Medical Association is the steward of Current Procedural Terminology (CPT), and the 
Centers for Medicare and Medicaid Services (CMS) often implements that terminology in rules and 
regulations that are followed by most insurance payers. 

e CPT codes are highly specific, and there is a code or set of codes to fit all office urology procedures 


and common scenarios. 


e Many resources are available to assist in complex coding scenarios. 

e Coding for urologic office procedures is founded in proper documentation in the medical record. 

e Urologic office procedures often involve expensive drugs or disposables, and recovery of acquisi- 
tion costs depends on a detailed understanding of coding rules and nuances. 


INTRODUCTION AND PURPOSE 


Typical urologists today generate a significant 
portion of practice revenue performing procedures 
in the office, and a detailed knowledge of docu- 
mentation and coding guidelines is necessary to 
insure appropriate, compliant, and optimal reim- 
bursement. Several recent trends have highlighted 
the importance of coding, billing, and collecting 
payment correctly for office-based procedures. 
Diagnostic and therapeutic procedures, once 
commonly requiring facility-based anesthesia ser- 
vices, can now be performed in a urologist’s office. 
The stewards of procedural terminology have 
introduced more codes with more specificity to 
replace general codes in the urinary and male gen- 
ital sections and, in some cases, deleted once 


commonly used codes. Advances in technology 
have introduced new office-based procedures 
into the armamentarium of urologists—for ex- 
ample, in the treatment of benign prostatic hyper- 
trophy—demanding new codes. Worker salaries 
and other practice expenses for urologists 
continue to rise, while allowable charges for pro- 
cedures have remained flat or even decreased. 
Employers and insurance companies are asking 
patients to shoulder more responsibility for health 
care expenses; patients in turn are demanding 
more transparency in their bills. The emergence 
of value-based payment systems and the passage 
of health care reform legislation are predicted to 
result in savings primarily by reducing payments 
to hospitals and surgical specialists. Commercial 
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payers are attempting to control rising costs by 
managing utilization of high cost procedures, 
thereby increasing the number of office-based 
procedures that require preauthorization. Finally, 
federal agencies have signaled their interest 
in recovering overpayments made to providers 
for high-volume, high-cost procedures with an 
emphasis on medical necessity and appropriate 
documentation. In this complex and changing 
landscape, it is imperative that urologists docu- 
ment and bill correctly for office procedures. 

This article first reviews some general principles 
of proper documentation, coding, and getting 
paid for procedures performed in a urologist’s of- 
fice. Then, specific coding and billing issues for 
each of the most common diagnostic and thera- 
peutic procedures are examined. By the end of 
this article, readers should have a tool for their 
practice that should optimize reimbursement and 
ensure standard and compliant documentation 
and coding. 


GENERAL PRINCIPLES 
Definition of a Procedure 


Although many factors may determine the setting 
in which a procedure is performed, for the pur- 
poses of this article, office-based urologic proce- 
dures are defined as those urinary or genital tract 
procedures that do not require services only avail- 
able in an operating room and that are commonly 
performed in a urologic office setting in the United 
States. The procedure may be diagnostic or thera- 
peutic in nature, may be invasive or noninvasive, 
and usually includes the professional service to 
perform the procedure, any same-day evaluation 
and management (E&M) services related to the 
procedure, and the supplies necessary to conduct 
the procedure. Most office-based urologic proce- 
dure codes and their descriptions can be located 
in the surgery section of the American Medical As- 
sociation CPT manual, urinary system subsection 
(50010-53899) or male genital subsection (54000- 
55899).! 


Documentation 


Proper documentation of office procedures is at 
the foundation of good clinical care, licensure in 
most states, risk management, compliant coding, 
and optimal reimbursement. All urologists should 
be familiar with an axiom used by utilization review 
companies, payers, state and federal regulators, 
and malpractice experts and quoted in the Amer- 
ican Medical Association CPT manual: “if some- 
thing is not documented in the medical record, 
then the procedure was not performed and there- 
fore is not subject to reimbursement.” The 


components of procedural documentation are 
standard, often routine, and lend themselves well 
to paper forms or electronic templates. The indica- 
tion for the procedure should be clearly listed to 
support medical necessity. The place of service 
(office and examination room) should be clearly 
specified, not simply inferred from the name of a 
provider and a date. The normal and abnormal 
findings of the procedure, and any complications, 
should be described separately from the proce- 
dure itself because they are always unique to a pa- 
tient and procedure. The procedure note itself 
should be descriptive enough to support the 
relevant procedure code and specific enough to 
support a standard of care but not contain unnec- 
essary detail that obscures the important content. 
Finally, the procedure note should be separate and 
clearly distinguishable from documentation of any 
other services performed during the same visit. 
Documenting common procedures presents an 
opportunity for efficiency by designing and using 
paper forms or electronic templates, but a careful 
balance must be struck between benefit and risk. 
With the adoption of electronic health records in 
group practices, the person who designs the tem- 
plates is often not the only person who uses the 
templates; furthermore, many electronic medical 
records do not easily allow users to view the 
data entry screen and the output screen at the 
same time. Finally, the ability to “copy forward” 
procedural notes, such as surveillance cystoscopy 
for bladder cancer, can result in “cloned notes” 
and unintentionally perpetuate documentation 
that is not appropriate. These factors can intro- 
duce significant risk of inaccurate documentation 
that can be mitigated with careful template design. 
For example, a male cystoscopy template might 
contain default content for preparation of the gen- 
itals, insertion of the scope, and systematic in- 
spection of the bladder—but should not contain 
text, settings, or other content, such as “all find- 
ings were normal,” that could be inserted inappro- 
priately and inadvertently. A well-designed 
template should allow users to be efficient, thor- 
ough, and accurate in the creation of a compliant 
yet readable note. The ideal procedure template 
should also make clear the contents of the note 
output to minimize inadvertent documentation. 


Coding for Office-Based Procedures 


Office procedures are described and classified in 
CPT 5-digit codes, a system copyrighted by the 
American Medical Association, mandated by fed- 
eral law for government insurance programs, and 
accepted as the standard nomenclature by com- 
mercial insurance payers. The most relevant 


codes in the CPT manual for office-based urology 
procedures are in the surgery subsections of uri- 
nary system (50010-53899) and male genital sys- 
tem (5400055899).1 The CPT codes are revised 
once a year, and it is essential that the urology 
practice keep current with additions, deletions, 
and changes to the CPT manual. Causes for claim 
denial include use of an outdated code, failure to 
use a new code, reporting the wrong code, and 
use of a nonspecific unlisted code when a specific 
one exists. Whenever possible, the provider or 
staff member performing the office procedure 
should be the same person who assigns or ap- 
proves the code submitted for billing. Urologic 
procedures performed in an office setting should 
always be billed with the place of service code 
11 (office facility). 


Multiple procedures 

Although CPT codes for most office-based urol- 
ogy procedures are specific and inclusive, some 
office procedures (transrectal ultrasound-guided 
prostate biopsy, for example) require more than 
1 CPT code for compliant coding and optimal 
reimbursement. The rules governing which codes 
can be paired with other codes are administered 
by the CMS and are called the National Correct 
Coding Initiative (NCCI) (also known as CCI). This 
system was implemented in 1996 by the CMS 
“to promote national correct coding methodolo- 
gies and to control improper coding leading to 
inappropriate payment. NCCI code pair edits are 
automated prepayment edits that prevent 
improper payment when certain codes are submit- 
ted together for Part B-covered services.”? For 
example, the NCCI edits permit submitting a pros- 
tate biopsy (55700) and a transrectal ultrasound 
(76872) but never allow the submission of cystos- 
copy (52000) and complex catheterization (51703) 
on the same date of service. Most commercial in- 
surers include NCCI edits, and the CMS updates 
this list quarterly. 

When multiple codes are necessary and appro- 
priate, it is best practice to report the procedure 
with the highest fee first, the additional procedures 
on separate lines of the claim form with a -51 mod- 
ifier attached, and to submit full fees for each pro- 
cedure. Most insurance payers reduce the 
reimbursement of the second and additional pro- 
cedures by at least 50%. The practice of itemizing 
multiple CPT codes when only 1 code is “needed” 
is referred to as “unbundling,” and systematic un- 
bundling may invite the scrutiny of auditors and 
regulators. In some circumstances, it is appro- 
priate to report multiple codes considered bundled 
under current CCI data sets—a modifier may be 
used when conditions warrant separate reporting 
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(decision for surgery, left or right laterality for 
example). Later in this article, the best practice 
for coding common procedures that require 
more than 1 CPT code is discussed. 


Global period 

In order to process claims quickly and accurately, 
most payers have developed specific definitions 
for a global surgical package, including time 
frames (the global period) during which other pro- 
fessional services are considered included in the 
payment of the procedure. Most payers follow 
the definition of the global surgical package devel- 
oped by the CMS, and most procedural CPT co- 
des on the Medicare fee schedule are associated 
with a global period of 0, 10, or 90 days. The global 
surgical package specifically includes the proce- 
dure itself, all services that are a “usual and neces- 
sary” part of the procedure, local anesthesia, the 
treatment of any minor complications related to 
the procedure, E&M services performed on the 
day of the procedure (exceptions discussed later), 
and, in cases of 90-day global packages services, 
the day of and day prior to the procedure. Diag- 
nostic urology procedures performed in the office 
generally have a 0-day global period, but some 
therapeutic procedures—including vasectomy— 
have a 90-day global period. Urologists should 
also understand when it is permissible to bill for 
an office procedure when it is performed in the 
global period of another earlier procedure, such 
as cystoscopy and stent removal after extracorpo- 
real shock wave lithotripsy. Submitting claims for 
services normally included during the global 
period is considered unbundling. The global 
period for each CPT code is generally listed on 
the insurance company fee schedule and can 
also be found at the CMS Web site.* 


Supplies 

CPT and Healthcare Common Procedure Coding 
System (HCPCS) level II codes also form the basis 
of the resource-based relative value system used 
by the CMS and most commercial payers to set 
fees. Most codes contain component relative 
value units that consider physician work, practice 
expense, and malpractice cost for that particular 
procedure. For this reason, the cost of supplies 
and equipment used during an office-based pro- 
cedure are usually factored into the fee and are 
generally not billed or reimbursed separately. 


Modifiers 

A urologist’s coding staff should be familiar with 
CPT code modifiers. When used appropriately, 
modifiers may increase reimbursement and, 
when used inappropriately, may result in claim 
denial or payer audits. Although a comprehensive 
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discussion of modifiers is beyond the scope of this 
article, some examples of modifiers that might be 
appropriate for some office-based procedures 
are found in Table 1. 


Incident to Services 


Office-based urology procedures may be per- 


formed under the supervision of a physician and, 
therefore, reimbursed under “incident to” rules. 
The CMS defines “incident to services” as those 
that are provided “as part of” a physician’s profes- 
sional services in the office and directly supervised 
by the treating physician. To qualify as “incident 
to,” a service must be rendered to a patient who 
was initially seen by a treating physician, and the 
supervising provider must remain actively involved 
in the care of that patient; the supervising (billing) 
provider must be physically present in the facility 
and immediately available when the service was 
provided. Medical assistants, nurses, and others 
have long provided “incident to services” in a urol- 
ogy office: examples include injections, catheteri- 
zations, and measurement of residual urines. The 
increased presence of nurse practitioners (NPs) 
and physician assistants (PAs) in urology practices 
has created some confusion about “incident to” 
rules for several reasons: 


e NPs and PAs are licensed professionals 
credentialed by insurance companies and 
may bill under their own identification (ID) 
number (including the CMS) for services per- 
formed independently. When doing so, 
physician extenders are generally reim- 
bursed by the CMS at 85% of the fee 
schedule amount. These services are not 
billed “incident to.” 


Table 1 
Examples of CPT code modifiers 


22 Unusual procedural services (example, 


repeat vasectomy) 
26 PC only (example, urodynamics 


interpretation) 
51 Multiple procedures (example, 


transrectal ultrasound biopsy) 


58 Related procedure during postoperative 
period (example, stent removal) 


59 Distinct procedure 


76 Repeat procedure by same physician 


77 Repeat procedure by another physician 

78 Unplanned return to the operating/ 
procedure room 

79 Unrelated procedure during 
postoperative period 


e NPs and PAs may also perform services 
“incident to” a physician service and, there- 
fore, bill under a physician’s ID number. 
When doing so, the physician is reimbursed 
at 100% of the fee schedule amount. 

e NPs and PAs enjoy a scope of practice 
broader than medical assistants and nurses 
and narrower than physicians, defined by a 
state licensing authority and subject to modi- 
fication by a supervising physician of record 
(who is also licensed by the state). 

e Private payers may allow “incident to” report- 
ing for NPs and staff without a physician’s 
physical presence in the office 


Subject to any limitations on the scope of prac- 
tice imposed by state licensure, many urologists 
have trained NPs and PAs to perform routine pro- 
cedures, including cystoscopy, prostate biopsy, 
and vasectomy under direct supervision in the of- 
fice. In order to qualify under “incident to” rules, 
patients must have been seen for an initial evalua- 
tion by a supervising physician and the supervising 
physician must be physically present within the of- 
fice suite while the procedure is performed by the 
employed extender. Assuming these conditions 
are met, claim forms are submitted just as if physi- 
cians themselves had performed the procedure. 
The increased volume of services performed 
when both a physician and an extender are billing 
under the physician provider ID number could 
invite auditing activity by payers, and records 
should be maintained (calendars and schedules) 
to prove that the physician was physically present 
in the office on the date of such claims. 


Evaluation and Management Services 


As described previously, the CMS and other 
payers consider the procedure CPT code inclusive 
of all visit charges for that day, and charges for 
E&M codes are generally not paid separately for 
the same date of service. CPT coding guidelines 
do provide for billing for an E&M service, as long 
as it is separate and distinct from the procedure it- 
self. In these cases, the modifier, -25, is appended 
to the E&M service, not the procedure code. For 
example, a patient who travels a great distance 
for care may be scheduled for follow-up of bladder 
cancer and prostate cancer during the same visit. 
During that visit, the urologist may perform surveil- 
lance cystoscopy (for the bladder cancer) and 
separately perform a digital rectal examination, re- 
view recent prostate-specific antigen results, and 
schedule further testing for prostate cancer 
follow-up. The claim form should reflect 52000 
linked to bladder cancer and the appropriate level 
E&M code with a -25 modifier linked to prostate 


cancer. Coding guidelines do not require 2 sepa- 
rate diagnoses in order to bill a separate significant 
E&M service, but separate diagnoses help justify 
the additional service. 

A related but separate scenario commonly oc- 
curs when a patient is seen primarily for an E&M 
service and a decision is made to perform an 
office-based procedure the same day. For 
example, a patient referred for the initial evaluation 
of gross hematuria may receive a recommenda- 
tion to have cystoscopy the same day. In that sce- 
nario, the appropriate coding includes a 52000 
and a modifier attached to the appropriate E&M 
code. This example highlights that the CMS 
frequently develops rules and definitions that differ 
from the CPT directives. CPT guides physicians to 
append the modifier, -57, to the E&M code in this 
circumstance because this modifier alerts payers 
that a decision for the procedure was made during 
the E&M service. Medicare, however, considers 
the decision for surgery part of the global surgical 
package for minor procedures (defined as proce- 
dures having a O-day or 10-day global period); 
therefore, the modifier, -57, is not appropriate; 
because Medicare does allow for E&M services 
that are clearly separate and identifiable to be re- 
ported and paid on the same day as a minor pro- 
cedure, the modifier, -25, is appropriate for this 
payer and others that follow Medicare policy. 

Finally, as discussed previously, documenting 
procedures separate from any E&M services per- 
formed the same day help support correct coding 
and justify claims that are audited for any reason. 


Laboratory and Radiology Services 


Urology practices are increasingly performing their 
own laboratory and radiology services, and coding 
for these services requires a detailed understand- 
ing of the specific codes, the circumstances under 
which they can be billed, and the concept of pro- 
fessional component (PC), technical component 
(TC), and global service (PC and TC). Just as 
with other CPT codes, the description of the labo- 
ratory or radiology service is specific and it is 
crucial to match the service to the correct code. 


Specimen collection 

Physicians are permitted to bill and collect a fee for 
collecting blood via venipuncture and urine speci- 
mens via catheterization in addition to other ser- 
vices performed in the office. The proper codes 
for the CMS are G0001 —routine venipuncture for 
collection of specimen(s) and P9612 —catheteriza- 
tion for collection of specimen(s); most private 
payers use a different code for venipuncture 
36415. A separate specimen collection fee cannot 
be charged for simple urines, swabs, or biopsies 
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(as it is considered included in the procedural 
code). 


PC TC global 

Pathology, radiology, urodynamic, and some other 
diagnostic services may be billed globally by urol- 
ogists or split into PCs and TCs. For example, a 
urologist who performs a renal ultrasound in the 
office and renders the official interpretation bills 
76775, and the provider is reimbursed for the 
equipment, supplies, and technical support as 
well as the interpretation of the results and the 
report. It is important when billing globally for a 
diagnostic study that the report is documented 
separately from any other services performed 
that day. A practice that owns an in-office pathol- 
ogy laboratory may bill for the TC (equipment, sup- 
plies, and labor) of preparing surgical pathology 
and prostate biopsy (88305-TC) and send the 
slides to an independent pathologist for interpreta- 
tion; some practices contract with pathologists 
and bill globally. Finally, there may be some cir- 
cumstances where a urologist performs only the 
professional interpretation of a test and another 
supplier bills for the TC; in those circumstances, 
the modifier, -26, should be appended (ie, urody- 
namics 51726-26). 


Resources and Reference Materials 


Coding for medical services is a complex and 
rapidly changing subject area and it is important 
that a urology practice performing procedures 
maintain current competency or expertise in this 
field. As discussed previously, the American Med- 
ical Association is the steward of the CPT manual." 
Additions, deletions, and revisions are published in 
October and are effective January 1 of the 
following calendar year. The CPT manual is a refer- 
ence work and general guide, but often the an- 
swers to coding and reimbursement questions 
are found in or from CMS manuals, local coverage 
determinations, subject matter experts in specialty 
societies, online forums, or even individual expla- 
nations of benefits that accompany payments for 
claims. The complexity of this field has created 
a demand for credentialed professionals, and or- 
ganizations, like the American Academy of Profes- 
sional Coders and the American Health 
Information Management Association, certify 
thousands of professional coders for careers in 
physician offices. The American Academy of Pro- 
fessional Coders offers a specialty certification in 
urology, the Certified Urology Coder, which is spe- 
cifically designed for urologic procedures, ancil- 
lary procedures performed in the office, and 
other urology-specific scenarios. Many large urol- 
ogy practices employ such professionals to 
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optimize reimbursement and mitigate the risk of 
incorrect coding. In addition to these valuable re- 
sources, the American Urologic Association’s Of- 
fice of Practice Management offers both free and 
purchased access to subject matter experts in 
urology coding.* 


COMMON UROLOGY OFFICE PROCEDURES 


In the following sections, common urology office 
procedures are described by groupings that 
generally reflect their common association. A 
description of the codes in each family is followed, 
when pertinent, by special considerations for 
documentation and best practices for using these 
codes. 


Urinalysis Procedures 


Documentation 

The distinction between these 4 codes lies in 
whether an automated reader was used and 
whether microscopy was performed; therefore, 
the documentation should clearly state whether 
an automated reader was used and ideally incor- 
porate the output from that automated reader. If 
microscopy is performed, the results should be 
documented separately from the other constitu- 
ents and conform to a standard format (ie, red 
cells, white cells, crystals, bacteria, and other). Uri- 
nalysis is commonly performed as part of routine 
patient intake, and ideal documentation should 
clearly reflect an order associated with a clear indi- 
cation (Table 2). 


Post Void Residual Procedures 


Documentation 

Determining the amount of urine remaining in the 
bladder after a patient has voided is typically 
measured in a urology office with ultrasound or by 
inserting a catheter in the bladder and measuring 
the urine volume drained. Payment for these proce- 
dures has become a specific target of payers and 


Table 2 
Urinalysis 


Code Global __ Description 
81000 XXX Urinalysis, nonautomated, 


with microscopy 


81001 XXX Urinalysis, automated, with 
microscopy 

81002 XXX Urinalysis, nonautomated, 
without microscopy 

81003 XXX Urinalysis, automated, 
without microscopy 


auditors, and the advent of noninvasive testing 
may have broadened the indications for urologists 
and their patients. Most payers do not reimburse 
for this procedure when it is only used as a 
screening tool. Office documentation should 
clearly address the indication for measurement of 
residual urine and state which method is used 
(including the size of the catheter, if used) (Table 3). 


Coding best practice 

CPT 51701 has a global period of 000, and billing 
of E&M services on the same date requires use 
of modifiers for the E&M service code. The 
51701 is included in the NCCI listing for most urol- 
ogy service codes with an indicator that does not 
allow unbundling with a modifier. Therefore, it is 
not appropriate to report code 51701 for dates of 
service in which other urologic services are re- 
ported (for example, cystoscopy) (Table 4). 
Furthermore, the 51701 is considered a minor sur- 
gery and is included in the postoperative period of 
other surgical services. 


Cystoscopy Procedures 


Documentation 

This closely related group of CPT codes under- 
scores that the correct code can only be applied 
with the correct and specific description of the 
procedure performed; also, urologists may start 
the procedure intending to perform a simple diag- 
nostic cystoscopy but based on findings performa 
different closely related procedure/code. Many 
electronic medical record templates are built ina 
fashion to link templates to generation of specific 
CPT codes; in those cases, it is important to 
choose the template/begin the documentation af- 
ter knowing the final code to be applied in order to 
avoid generating the wrong code. When perform- 
ing biopsy, fulguration, or treatments, the exact 
number, size, and location of the lesions should 
be documented because this may determine the 
appropriate code. When removing a foreign body 
from the bladder, it is prudent to document 
whether or not the foreign body is intact or rem- 
nants remain. 


Table 3 
Post void residual 


Code__Global__ Description 


51798 XXX Measurement of 


postvoiding residual urine 
by ultrasound, nonimaging 

51701 000 Insertion of nonindwelling 
bladder catheter 


Table 4 
Cystoscopy procedures 


Code Global Description 

52000 000 Cystourethroscopy (separate 
procedure) 

52001 000 Cystourethroscopy with 
irrigation and evacuation of 
multiple obstructing clots 

52204 000 Cystourethroscopy, with 
biopsy(s) 

52214 000 Cystourethroscopy, with 
fulguration (including 
cryosurgery or laser surgery) 
of trigone, bladder neck, 
prostatic fossa, urethra, or 
periurethral glands 

52224 000 Cystourethroscopy, with 
fulguration (including 


cryosurgery or laser surgery) 
or treatment of MINOR (less 
than 0.5 cm) lesion(s) with or 


without biopsy 


52281 000 Cystourethroscopy, with 
calibration and/or dilation 
of urethral stricture or 
stenosis, with or without 
meatotomy, with or without 


injection procedure for 
cystography, male or female 

52287 000 Cystourethroscopy, with 
injection(s) for 
chemodenervation of the 
bladder (ie, botox) 


Cystourethroscopy, with 
removal of foreign body, 
calculus, or ureteral stent 
from urethra or bladder 
(separate procedure); simple 


52310 000 


Coding best practice 

These codes are generally bundled with the other 
codes in this list and usually cannot be billed 
together on the same date of service. For example, 
it is not appropriate to bill for a biopsy (52204) and 
fulguration (52224) of the base of the same site 
(Table 5). Coding of biopsy in conjunction with 
other services may be allowed with modifiers if 
the biopsies are taken from sites other than lesions 
sites being treated. Diagnostic cystoscopy may not 
include a discussion of treatment of the findings; 
therefore, an E&M code can be billed separately 
for that discussion (with the appropriate modifier) 
with some payers. Finally, cystoscopy with treat- 
ment of multiple lesions should be coded according 
to the method and size of the largest lesion. 
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Table 5 
Transrectal ultrasound—guided biopsy of the 
prostate 


Code Global Description 


55700 000 Biopsy, prostate; needle or 


punch, single or multiple, 


any approach 


76872 XXX 
76942 XXX 


Ultrasound, transrectal 


Ultrasonic guidance for 
needle placement (eg, 
biopsy, aspiration, injection, 
localization device), 
imaging supervision and 
interpretation 


Transrectal Ultrasound Guided Biopsy of the 
Prostate 


Documentation 

Many urologists perform a diagnostic ultrasound 
at the same time as performance of a transrectal 
ultrasound-guided biopsy of the prostate. The 
documentation for the diagnostic ultrasound 
should include a description of the equipment 
and the technique, separate documentation of 
the findings, including the dimensions of the pros- 
tate, and an image of the prostate; the image 
serves as an important record of the technical 
portion of the radiology procedure and the findings 
constitute the PC/interpretation included in the 
global code. The biopsy procedure should be 
distinct from the diagnostic ultrasound in the office 
documentation and should include a description of 
the equipment used and the location of the biopsy 
sites. Although a statement that ultrasound guid- 
ance was used is prudent, no image is necessary 
to support the use of the code 76942. 


Coding best practice 

When billed together, the codes should be listed in 
the order shown and no modifiers are necessary; 
55700 does have a 0 global, and appropriate mod- 
ifiers should be attached to any additional services 
billed the same day. The concept of global period 
does not apply to radiology codes. 


Vasectomy Procedures 


Documentation 

If a vasectomy is performed on the same day as 
the consultation (E&M visit), it is critical to docu- 
ment the consultation and procedure separately 
(Table 6). Vasectomy is a high-volume routine of- 
fice procedure and, as such, lends itself well to 
standard documentation templates. As discussed 
previously, this presents both opportunity for 
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Table 6 
Vasectomy procedures 


Code Global __ Description 


55250 090 Vasectomy, unilateral or 
bilateral (separate 


procedure), including 
postoperative semen 
examination(s) 


010 Ligation (percutaneous) 
of vas deferens, unilateral 
or bilateral (separate 
procedure) 


efficiency if the procedure is routine and risk for in- 
accuracy if the procedure is not routine. By 
requiring separate documentation of the proce- 
dure and the findings, most mistakes can be 
avoided. It is important to document the method 
of occlusion and whether or not a segment of 
vas was removed during the procedure because 
there is more than 1 possible CPT code for 
vasectomy. 


Coding best practice 

There are 3 CPT codes for vasectomy, and they 
differ in 2 important respects. First, 1 code specif- 
ically refers to vasectomy, which the authors inter- 
pret to mean removal of a segment of vas. If a 
segment of vas is removed, the most appropriate 
code is 55250; if a ligation procedure is performed 
without removal of vas, then 55450 may be more 
appropriate. Second, 1 code has a 90-day global 
and the other a 10-day global period. If a decision 
to perform 55250 is made the day of (Same-day 
consult) or the day prior to the procedure, it is 
necessary to append a -57 modifier to the E&M 
code. If a decision to perform 55450 is made the 
same day as the procedure, during the process 
of a separate significant identifiable E&M services, 
modifier -25 should be appended to the E&M 
code; otherwise, no modifiers are necessary. In 
summary, the date of the consultation and the 
type of the procedure performed are the key vari- 
ables in determining which codes and which mod- 
ifiers are best applied. 


Bladder Catheterization, Irrigation and 
Instillation Procedures 


Documentation 

Catheterization of the bladder is a common uro- 
logic procedure with different indications, and 
one of the challenges in documentation is that it 
is often performed by nonphysicians (Table 7). 
The best documentation practices call for the pro- 
vider who performs a procedure to be the provider 


Table 7 
Bladder catheterization and irrigation and 
instillation procedures 

Code Global 


51102 000 


Description 


Aspiration of bladder; with 
insertion of suprapubic 
catheter 

51700 000 Bladder irrigation, simple, 

lavage and/or instillation 

51701 000 Insertion of nonindwelling 
bladder catheter (eg, 
straight catheterization 
for residual urine) 

Insertion of temporary 
indwelling bladder 


51702 000 


catheter; simple (eg, Foley) 


51703 000 Insertion of temporary 
indwelling bladder 
catheter; complicated (eg, 
altered anatomy, fractured 


catheter/balloon) 

51705 000 Change of cystostomy tube; 
simple 

51710 000 Change of cystostomy tube; 
complicated 

51720 000 Bladder instillation of 
anticarcinogenic agent 
(including retention time) 

P9612 000 Catheterization for collection 
of specimen, single patient, 
all places of service 


who documents the procedure. Therefore, it is 
important to train ancillary staff in proper docu- 
mentation to support this family of codes. 
Documentation should include the indication for 
catheterization, the method used, the equipment 
used, and the findings (Such as residual urine). A 
common scenario in a urology office is that a 
physician may become involved in catheterizing 
a patient after several failed attempts by staff; 
those failed attempts should be documented in 
addition to a successful attempt in order to sup- 
port a higher level of complexity for the procedure. 
This pertains to urethral catheterization (51702 and 
51703) and to catheterization through an estab- 
lished suprapubic tract (61705 and 51710). 
Insertion of anonindwelling catheter to determine 
postvoid residual (51701) or to obtain a specimen 
for testing (P9612, Medicare) requires only a brief 
description but should include the exact amount 
of urine obtained and, if pertinent to the indication, 
the appearance of the urine. When a temporary 
catheter is inserted for irrigation or instillation of 
various agents, a more complete description of 


the indication, the findings, and patient tolerance is 
advised. Best practice calls for documenting 
dosage, lot number, expiration date, and even Na- 
tional Drug Code (NDC) for office-administered 
drugs and biologics. The administration procedure 
note should clearly explain whether the drug/ 
biologic was acquired and provided by the physi- 
cian office or by the patient (for example, a prescrip- 
tion or specialty pharmacy shipment). 

Many urologists perform suprapubic trochar cys- 
tostomy in the office (51102). Appropriate docu- 
mentation should include informed consent, the 
indication for the procedure (failed attempts at ure- 
thral catheterization, for example), the technique 
and equipment used, and the findings/results. 


Coding best practice 

Each of the codes in this family has a global period 
of 000 and, as such, any E&M services rendered 
separately on the same day require the appro- 
priate modifiers (and documentation). These co- 
des are bundled in to most office procedures 
and generally cannot be billed with those proce- 
dures (for example, cystoscopy 52000) or with 
each other unless a clear and separate indication 
is carefully documented. 

Medications used during a catheterization pro- 
cedure are billed using HCPCS code (for example, 
J codes) only if acquired and provided by the 
physician office and so documented. Many med- 
ications have different codes for different dosage/ 
formulations with different reimbursement sched- 
ules, and careful attention to detail, supported 
by documentation, is necessary for optimal 
reimbursement. 

The costs of the catheter, insertion kit, collection 
bag, and other supplies (except drugs) associated 
with this family of procedures are considered by 
most payers to be included in the payment for 
the procedure and, therefore, are not separately 
reported in most circumstances. Medicare allows 
for billing of catheters and leg bags supplied to pa- 
tients for in-home use only if the billing entity has 
the appropriate supplier number and the supplies 
are provided to patients who are permanently 
incontinent. 


Urodynamics Procedures 


Documentation 

The number of different procedures that constitute 
“office urodynamics” highlights the importance 
and application of principled documentation to 
support optimal coding and reimbursement 
(Table 8). The indication for and medical necessity 
of the procedure should be clearly documented. 
Like radiology services, the technical portion of 
the procedure may be performed on a different 
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Table 8 
Urodynamics procedures 


Code Global Description 
51725 000 Simple cystometrogram 


(eg, spinal manometer) 
51726 000 Complex cystometrogram 
(ie, calibrated electronic 
equipment) 
51727 000 Complex cystometrogram 
(ie, calibrated electronic 
equipment); with urethral 
pressure profile studies 
(ie, urethral closure pressure 


profile), any technique 
51728 000 Complex cystometrogram 

(ie, calibrated electronic 

equipment); with voiding 

pressure studies (ie, bladder 

voiding pressure), any 


technique ______ 

51729 000 Complex cystometrogram 
(ie, calibrated electronic 
equipment); with voiding 
pressure studies (ie, bladder 
voiding pressure) and 
urethral pressure profile 
studies (ie, urethral closure 
pressure profile), any 


technique 
51736 XXX Simple uroflowmetry 
(eg, stop-watch flow rate, 


mechanical uroflowmetry) 
51741 XXX Complex uroflowmetry 
(eg, calibrated electronic 
equipment) 
EMG studies of anal or 
urethral sphincter, other 
than needle, any technique 
51785 000 Needle EMG studies of anal 
or urethral sphincter, any 


technique 

51792 000 Stimulus evoked response 
(eg, measurement of 
bulbocavernosus reflex 
latency time) 

51797 ZZZ Voiding pressure studies, 
intra-abdominal (ie, rectal, 
gastric, intraperitoneal) (list 
separately in addition to 
code for primary procedure) 


51784 000 


day, in a different location, and by a different pro- 
vider than the professional interpretation; it is, 
therefore, critical that these variables be carefully 
documented not only in the billing records but in 
the medical record as well. 
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Uroflowmetry is a common diagnostic test that 
can be performed alone or in conjunction with 
some of the other codes within this family. Simple 
uroflowmetry requires observation of patients, 
offers limited information, requires limited docu- 
mentation, and is rarely performed in the contem- 
porary urologic practice. Complex uroflowmetry 
can be performed with limited staff involvement 
and, because it requires a full bladder, is often per- 
formed during routine nursing intake of patients as 
a standing order (for example, at the same time as 
collection of a urine specimen). Optimal documen- 
tation includes an indication based on medical 
necessity and an order for the test; this may be 
accomplished by indication-based protocol, but 
the medical record should clearly reflect the 
reason—for example, “uroflowmetry ordered 
today to assess response to a-blocker therapy af- 
ter urinary retention.” 

Cystometry (cystometrogram) in the contempo- 
rary urology practice is usually performed by cali- 
brated electronic equipment, and in some cases 
the equipment also generates the documentation 
of the technical portion of the procedure(s). 
Machine-generated documentation should be im- 
ported into the medical record when possible and 
not stored separately from other records used to 
support coding and reimbursement. Documenta- 
tion should include the indication for the proce- 
dure(s), the equipment and supplies used (for 
example, the size of the catheter), the method 
(for example, rate of bladder filling or type of elec- 
tromyography [EMG] electrode used), and the raw 
observations of the person conducting the test (for 
example, “first urge to void”). If additional proce- 
dures are performed at the same setting, each 
component of the procedure should be docu- 
mented clearly in order to support coding; for 
example, in order to support 51729, the document 
should indicate that cystometry, voiding pressure, 
and urethral pressure studies were conducted 
separately. A statement that a patient was able 
to void should be included, and studies that 
depend on patient voiding (for example 51729) 
cannot be supported if the patient was unable to 
void. The professional interpretation of the urody- 
namic testing requires a summative narrative, 
should address the observations made during 
the technical performance of the procedure, and 
should be separate and distinct from documenta- 
tion of the actual procedure. If multiple procedures 
are performed, each component’s interpretation 
should be readily identifiable in the summation. 


Coding best practice 
As discussed previously, if the TC is performed on 
a different day, by a different provider, and/or in a 


different location from the professional interpreta- 
tion, it is necessary to split the services and 
append the appropriate modifiers (TC, 26) to 
each of the selected codes. “Incident to” rules of 
coding may apply if the technical portion of the 
procedure is performed by supervised personnel; 
care should be taken to bill under the supervising 
provider’s ID and follow other “incident to” rules. 
The date of service, not the ordering provider, de- 
termines the proper place of service and billing 
provider in those circumstances. 

Note also that all codes with the exception of ur- 
oflowmetry codes have global periods of 000 as- 
signed. As such, E&M codes reported on the 
same date as the -TC, -26, or global service 
(neither -TC or -26 appended) requires appropriate 
use of modifier -25. 


Injection Procedures 


Documentation 

Injection or implantation of medication in the urol- 
ogy office is a common and minor procedure that 
lends itself well to template documentation 
(Table 9). Many electronic medical records have 
robust modules for medication administration, 
and these should be used whenever possible to 
take advantage of clinical decision support and 
structured data entry; these templates also drive 
best documentation practices. The medical record 
should contain a discrete indication and order for 
the medication procedure. The document should 
include exact injection site, laterality if pertinent, 
drug, dosage, NDC, lot number, expiration date, 
and absence or presence of complications. The 
administration procedure note should clearly 
explain whether the drug/biologic was acquired 
and provided by the physician office or by the pa- 
tient (for example, a prescription or specialty phar- 
macy shipment). 


Coding best practice 

The injection/implantation procedure and medica- 
tion are typically coded separately with CPT codes 
and appropriate HCPCS (J) codes. Injections are 
often provided by staff under “incident to” guide- 
lines and this is allowed without physician contact 
for the injection visit as long as the injection is part 
of the treatment plan developed and periodically 
reviewed by a qualified provider; this underscores 
the importance of documenting a physician order. 
Note the specificity of the injection codes and that 
antineoplastic medications are coded with 96402 
despite the subcutaneous or intramuscular route. 
Medications often have different J codes for 
different dosage forms and it is sometimes neces- 
sary to append “units” to the J code in order to 
receive proper reimbursement. Reporting of the 
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Table 9 
Injection procedures 


Code Global Description 

11980 000 Subcutaneous hormone pellet implantation (implantation of estradiol and/or 
testosterone pellet) 

11981 XXX Insertion, nonbiodegradable drug delivery implant 

11982 XXX Removal, nonbiodegradable drug delivery implant 

11983 XXX Removal with reinsertion, nonbiodegradable drug delivery implant 


54200 010 Injection procedure for Peyronie disease 
54235 000 Injection of corpora cavernosa with pharmacologic agent(s) (eg, papaverine, 


phentolamine) 
96372 XXX Therapeutic, prophylactic, or diagnostic injection (specify substance or drug); 
subcutaneous or intramuscular 


96402 XXX Chemotherapy administration, subcutaneous or intramuscular; hormonal 


antineoplastic 


J0270 XXX Injection, alprostadil, 1.25 mg 

J0900 XXX Injection, testosterone enanthate and estradiol valerate, up to 1 mL 
J1060 XXX Injection, testosterone cypionate and estradiol cypionate, up to 1 mL 
J1070 XXX Injection, testosterone cypionate, up to 100 mg 

J1080 XXX Injection, testosterone cypionate, 1 mL, 200 mg 

J2440 XXX Injection, papaverine hydrochloride, up to 60 mg 

J2760 XXX Injection, phentolamine mesylate, up to 5 mg 

J3120 XXX Injection, testosterone enanthate, up to 100 mg 

J3130 XXX Injection, testosterone enanthate, up to 200 mg 

J3140 XXX Injection, testosterone suspension, up to 50 mg 

J3150 XXX Injection, testosterone propionate, up to 100 mg 

S0189 XXX Testosterone pellet, 75 mg 

J9219 XXX Leuprolide acetate implant, 65 mg 

J3315 XXX Injection, triptorelin pamoate, 3.75 mg 


J9202 XXX Goserelin acetate implant, per 3.6 mg 
J9217 XXX Leuprolide acetate (for depot suspension), 7.5 mg 


amount of drug is allowed up to full amount in the 
vial. 

Most of the codes in this family are assigned a 
global period of XXX; however, current CCI 
bundling edits include E&M codes so E&M ser- 
vices provided on the same date of service require 
the use of modifier -25 and the appropriate docu- 
mentation to support use of the modifier. Billing of 
E&M codes in conjunction with injection codes are 
a historical target of payer audits and must be 
medically necessary. 

Intracorporal injection of vasoactive medica- 
tions deserves separate mention for several rea- 
sons. First, the CPT code 54235 has a 000 global 
period and E&M services thus require appropriate 
modifiers. Second, the procedure typically admin- 
istering 2 or 3 medications in different dosages; 
as such, careful attention to proper J codes 
and units is recommended. The most common 
medications and their codes are J2440 


papaverine, J2760 phentolamine, and J0270 al- 
prostadil—a combination often referred to as 
Trimix by compounding pharmacies. Finally, 
because Medicare considers this a procedure to 
train a patient for self-injection and typically allows 
billing 54235 once in a patient’s lifetime, it is impor- 
tant to ensure the patient has not received a previ- 
ous injection (and to so document). 


Transurethral Microwave Thermotherapy 
(TUMT) and Transurethral Needle Ablation 
(TUNA) of Prostate 


Documentation 

Ablative treatments for BPH performed in the 
office are invasive procedures, involve expensive 
disposable items, and require careful and 
thorough documentation (Table 10). Special con- 
siderations include the importance of document- 
ing the treatment setting, the equipment used, 
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Table 10 
Transurethral microwave thermotherapy and 
transurethral needle ablation of prostate 

Code Global 


53850 090 


Description 


Transurethral destruction 


of prostate tissue; by 
microwave thermotherapy 


53852 090 Transurethral destruction 
of prostate tissue; by 
radiofrequency 


thermotherapy 


the energy settings and times of treatments, and 
the monitoring and supervision involved. The treat- 
ment equipment often provides a log of energy 
and times, and this should be made a part of the 
permanent medical record. 


Coding best practice 

Note that these procedures include a global period 
of 90 days (including the first preoperative day) 
and, as such, require that additional services be 
appended with appropriate modifiers. Supplies 
used during the procedure, including the treat- 
ment catheters, bladder catheters, and other dis- 
posables, are considered included and generally 
not reimbursed separately. 


Pelvic Floor Therapy (PFE) and Biofeedback 


Documentation 

Many payers require that patients fail other ther- 
apy (timed voiding or pelvic floor exercises at 
home, for example) prior to reimbursing for 
biofeedback and physical therapy, so it is impor- 
tant to document previous unsuccessful therapies 
and the indications for the procedure (Table 11). 
Many payers require that a clear plan of treatment, 
including measurable goals, be included in the pa- 
tient record. Each treatment session should 
include documentation of the session number, 
time spent during treatment, equipment used, 
and findings, including interim assessments of 
progress toward goals. 


Coding best practice 

These procedures are often provided by staff un- 
der “incident to” guidelines and this is allowed 
without physician contact for the injection visit as 
long as the therapy is part of the treatment plan 
developed and periodically reviewed by a qualified 
provider. Medicare may require use of quality 
reporting CPT Il codes for pelvic floor exercise 
treatment series. Space does not permit full dis- 
cussion of proper use of G codes; the authors 
recommend that readers review current Medicare 


Table 11 
Pelvic floor therapy and biofeedback 


Code__Global_Description 


90911 XXX Biofeedback training, perineal 
muscles, anorectal or 
urethral sphincter, including 


EMG and/or manometry 

97032 XXX Application of a modality to 
1 or more areas; electrical 
stimulation (manual), each 
15 min 


Electrical stimulation 
(unattended), to 1 or more 
areas for indication(s) other 
than wound care, as part of 
a therapy plan of care 


Other physical or occupational 
primary functional 
limitation, current status, at 
therapy episode outset and 


at reporting intervals 
G8991 XXX Other physical or occupational 
primary functional 
limitation, projected goal 
status, at therapy episode 
outset, at reporting 
intervals, and at discharge 


or to end reporting 

G8992 XXX Other physical or occupational 
primary functional 
limitation, discharge status, 
at discharge from therapy or 
to end reporting 


G0283 XXX 


G8990 XXX 


guidelines for quality reporting methods required 
for payment. EMG diagnostic services may be 
used in conjunction with biofeedback or pelvic 
floor exercise but can only be reported if per- 
formed to determine baseline readings or to re- 
cord measurement of progress. Finally, many 
payers, including Medicare, have benefit caps 
related to total amount that are paid for physical 
therapy services, underscoring the importance of 
predetermination of benefits for patients. 


SUMMARY 


Adherence to some general principles of docu- 
mentation and coding serves as a firm foundation 
for urologists committed to compliant billing of 
most office procedures. Complex and new proce- 
dures can be coded correctly with the assistance 
of readily available subject matter experts and 
other resources. Maintaining current competency 
in this rapidly changing field is imperative to 


optimize reimbursement, meet regulatory require- 
ments, and minimize risk. 
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KEY POINTS 


Behavioral treatment with pelvic floor muscle training is the first-line treatment option for patients 
with lower urinary tract symptoms. 

Urology lends itself to a multidisciplinary model of a Bladder and Pelvic Floor Disorder service that 
provides comprehensive surgical and medical care. 

Before prescribing a behavioral intervention, assessment of the pelvic floor musculature is per- 
formed to evaluate strength, tone, and ability to contract. 

Certain lifestyle practices can cause lower urinary tract symptoms, and changes in these practices 
arising from evidence-based research can have a positive effect in decreasing symptoms. 
Bladder training is an education program that teaches the patient to restore normal bladder function 
by gradually increasing the intervals between voiding. 

Pelvic floor muscle training has been shown to decrease urgency, stress, and mixed incontinence in 
women, and should be offered preoperatively to men undergoing radical prostatectomy surgery. 
The best outcomes with behavioral treatments are achieved when they are provided by a knowl- 
edgable professional in a supervised program, making it an ideal and necessary service in urology. 


INTRODUCTION 


Behavioral treatment with pelvic floor muscle 
training (PFMT) is the first-line treatment option 
for persons with lower urinary tract symptoms 
(LUTS) including urinary incontinence (Ul), overac- 
tive bladder (OAB), urgency, frequency, nocturia, 
incomplete bladder emptying, and pelvic floor 
muscle (PFM) spasm.' These interventions, cate- 
gorically referred to as conservative management, 
improve symptoms through pelvic floor muscle 
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strengthening, identification of lifestyle habits, 
and frequently changing a person’s behavior, envi- 
ronment, or activity that are contributing factors or 
triggers. Such a program can be initiated after 
simple non-invasive urologic assessment in most 
patients, and should be considered the mainstay 
of urology care of men and women with inconti- 
nence and related voiding and pelvic floor disor- 
ders. The goals of conservative treatment are to 
correct voiding patterns, improve the ability to sup- 
press urgency, and thereby to increase bladder 
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capacity and to lessen the frequency and amount 
of both stress and urgency urinary incontinence. 
Interventions such as bladder training (BT) and 
PFM rehabilitation attempt to decrease inconti- 
nence and OAB symptoms, and aid bladder 
emptying through increasing awareness of the 
function and coordination of the PFMs, so as to 
gain muscle identification, control, and strength 
and to decrease bladder overactivity. These inter- 
ventions involve learning new skills through exten- 
sive one-on-one patient instruction on techniques 
for preventing urine loss, urgency, and other symp- 
tomatology. These methods have a large body 
of evidence-based research,' and recommended 
as treatment for UI which supports this type of 
program in non-neurogenic OAB by multiple orga- 
nizations** and international guidelines.’ The 
behavioral treatments discussed in this article are 
the ones commonly provided in urology practice 
for LUTS, and a behavioral treatment pathway is 
illustrated in Fig. 1. The different interventions are 
shown in Fig. 2, and Box 1 lists the components. 


BEHAVIORAL TREATMENT MODELS FOR LUTS 


Urologic diseases encompass a wide scope of ill- 
nesses of the genitourinary tract of men and 
women, including conditions that are congenital 
and acquired, malignant and benign, medical 
and surgical. These diseases span all age groups 
and many conditions (eg, incontinence, voiding 
dysfunction, benign prostatic hyperplasia) are 
chronic in nature, and require care for the duration 
of a patient’s life. With the growing shortage of 
urologists, the difficulty of recruiting them in 
some regions of the country,® and the aging pop- 
ulation, many practices are turning to advanced 
practice providers (APPs), nurse practitioners, or 
physician assistants to help fill the need to provide 
adequate and accessible care. An APP (some- 
times referred to as a physician extender), when 
properly trained and deployed, enables practices 
to provide an increased number and higher quality 
of services, and allows the urologist to treat more 
patients in a timely manner. These highly trained 
“extenders” can assist the urologist by accepting 
delegated tasks of greater complexity than had 
previously been delegated to registered nurses 
and office assistants with less training.® 

LUTS (both storage and emptying abnormal- 
ities) and pelvic floor dysfunction are areas of uro- 
logic practice that have seen tremendous growth 
in the use of APPs. These conditions have been 
inadequately treated and poorly addressed by 
the medical community and industry, despite sub- 
stantial impact on health, self-esteem, and quality 
of life. APPs providing behavioral treatments 


(sometimes referred to as continence nurse prac- 
titioners) have emerged in urology practices, spe- 
cifically to assess and provide nonsurgical 
treatment of LUTS such as UI, OAB, urgency, fre- 
quency, urinary retention, pelvic pain, and intersti- 
tial cystitis (Box 2). Urology lends itself to a 
multidisciplinary model of a Bladder and Pelvic 
Floor Disorder service that provides comprehen- 
sive surgical and medical care. These centers are 
an attractive addition to a hospital or urology 
practice because they provide secure revenue- 
generating services, and there are increasing 
opportunities for billing of APP services. A Bladder 
and Pelvic Floor Disorder center usually offers the 
combined knowledge of a multidisciplinary group 
of experts in UI, voiding, and pelvic floor dysfunc- 
tion. Changes in reimbursement for nonsurgical 
treatments such as biofeedback therapy, pelvic 
muscle electrical stimulation (E-stim), and poste- 
rior tibial nerve stimulation have allowed urologists 
to consider the expansion of current treatments 
(pharmacologic and surgical) to include alternative 
treatments such as PFM rehabilitation. 


ASSESSMENT BEFORE BEHAVIORAL 
TREATMENTS 


Before initiating nonsurgical treatment a focused 
and detailed history is essential. History is one of 
the most important steps in evaluating the patient 
with LUTS, as findings will direct behavioral treat- 
ment. Symptoms include urgency, frequency, and 
nocturia, stress and urgency-related incontinence, 
postvoid dribbling, nocturnal enuresis, straining to 
void, hesitancy, weak stream, and incomplete 
bladder emptying and retention. Understanding 
the onset, duration, characteristics, and progres- 
sion of the LUTS is important. Many patients will 
report situational antecedents or “triggers.”” 
Appropriate treatment with PFMT should always 
include an assessment of PFM contraction and 
relaxation, because the effect of PFMT depends 
on whether the contractions and relaxations are 
performed correctly. Digital (eg, vaginal or rectal) 
PFM assessment is a form of biofeedback per- 
formed before starting behavioral therapy. PFM 
strength can be determined in women by inserting 
1 or 2 fingers into the vagina to the level of the first 
knuckle. Muscular attachments along the pubic 
arch and the insertion of the levator ani and coccy- 
geus muscles are palpated.® The levator ani can 
be palpated just superior to the hymeneal ring, at 
the 4- and 8-o’clock positions, to determine 
strength and whether palpation reproduces any 
discomfort or tenderness. The patient is asked to 
contract the PFMs around the examiner’s finger 
with as much force and for as long as able. The 
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Fig. 1. Behavioral treatment care pathway for lower urinary tract symptoms. OAB, overactive bladder; PVR, postvoid residual volume; SUI stress urinary incontinence; 
UI, urinary incontinence; UUI, urge urinary incontinence. 
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Fig. 2. Components of behavioral treatment. 


patient is asked to squeeze or pull in and upward 
with vaginal muscles in short, fast contractions 
called “flicks.” It is important to realize that when 
asked to contract the pelvic muscle, women will 
often use the wrong muscle, strain down, and 
perform a Valsalva maneuver, or fail to activate 
all layers of the pelvic musculature. The examiner 
notes through observation whether accessory 
muscles (such as gluteal and abdominal muscles) 
also contract. When assessing PFM strength, 3 
criteria should be used? and the results noted: 


e Pressure: the amount of pressure or strength 
of the muscle contraction, which can range 
from imperceptible to a firm squeeze 

e Duration: the number of seconds that the 
examiner feels the muscle contraction 

e Alteration in position: in a well-supported 
PFM, the muscle contraction can lift the 
base of the examiner’s finger. Note use of 


Box 1 
List of behavioral interventions 


accessory muscles (abdominal movement, 
gluteal lifting). If the patient has a pelvic mus- 
cle spasm (inability to relax muscle), note the 
degree 


Assessment of the PFMs in men and women 
can also be performed by evaluating the contrac- 
tion and tone of the anal sphincter, and PFM exer- 
cises can be taught during the rectal examination. 
Have the patient relax and bear down. As the 
sphincter relaxes, gently insert the index finger 
into the anal canal in a direction pointing toward 
the umbilicus. Note if the resting sphincter tone 
is weak, moderate, or strong. Normally, the mus- 
cles of the anal sphincter close snugly around 
the entire circumference of the examiner’s finger. 
In the rectum, the distal external sphincter is felt 
just inside the anal canal. The puborectalis portion 
of the levator ani muscle can be palpated about 
2.5 to 4 cm from the anal verge. To assess the 


Education on lower urinary tract function, normal voiding, and healthy bladder habits 


Behavior modification/coping skills to maximize bladder control 


Monitoring symptoms and outcomes through the use of bladder diaries and patient questionnaires 


Lifestyle modifications 
Bladder training with urgency suppression 


Pelvic floor muscle rehabilitation to include biofeedback therapy 


Ensure long-term transference of skills learned to the patient’s daily life 


Stimulation in refractory patients to include pelvic floor electrical stimulation to increase strength, 
coordination, and control of bladder and pelvic muscles, and posterior tibial nerve stimulation to 


decrease urgency and frequency 


Office-Based Behavioral Therapy 


Box 2 
Bladder and pelvic floor disorder center: specific APP interventions 
Comprehensive evaluation of symptoms and associated disorders 
Analysis of bladder diaries (pre-, during, and posttreatment) and standardized questionnaires 


Instructions on voiding maneuvers (postvoid micturition, improvement in bladder-emptying 
techniques) 


Pelvic floor muscle assessment using a validated scale (pelvic examination, levator ani palpation, anal 
sphincter muscle assessment) 


Bladder training and urge-suppression treatments 


Pelvic floor muscle training with the addition of biofeedback and/or pelvic floor muscle electrical 


stimulation 


Pelvic floor muscle “down-training” for pelvic pain and muscle spasm 


Medication prescribing 
Neuromodulation treatment that includes: 


o Programming and management of Interstim 


o Delivery of posterior tibial nerve stimulation treatments 


Pessary fitting and maintenance 


Catheter management (indwelling catheter [urethral and suprapubic] changes and management, 
postoperative suprapubic catheter changes, intermittent catheterization teaching and long-term 
management, urethral stricture catheterization teaching) 


Evaluation, fitting, and education on use of external devices (male external catheter, external 
pouches, toileting-assistive products) 


Counseling on absorbent containment products 


strength of the sphincter muscle, ask the patient to 
tighten the rectum. The examiner should feel a 
grip, pulling in around entire finger circumference. 

Patients are asked to complete a self-monitoring 
3-day bladder diary on a daily basis; this is a simple 
and practical method of obtaining information on 
voiding behavior.'° The diary should be con- 
structed in such a way that it provides information 
regarding sensation of urgency, urine leakage epi- 
sodes, and the events surrounding these epi- 
sodes. Before and during treatment, the diary is 
reviewed to determine voiding patterns: during 
the day, during the night; frequency of urination; 
if urine leakage is associated with urgency, or 
following the ingestion of a bladder irritant such 
as caffeinated beverages. 

Symptoms will direct the interventions. Many 
providers are interested in the patient noting the 
type and quantity of absorbent incontinence pads 
used, and quantifying the amount of urine leakage. 
An example of a Frequency Volume Bladder Diary is 
shown in Fig. 3. Bladder diaries are also the best 
noninvasive tools available to objectively monitor 
the effect of treatment. Keeping a diary is thought 
to empower patients and make them more aware 
of their drinking and voiding habits, thus helping 
them to retrain the bladder more effectively." 


BEHAVIORAL TREATMENTS 


Education is the initial component of behavioral 
treatments as patients are taught about the func- 
tion of the lower urinary tract, the mechanics of 
bladder storage and emptying, the importance of 
the urinary sphincter and PFM, and healthy 
bladder habits.'* Types of behavior used by 
women to empty their bladders may be related 
to the development and worsening of LUTS.1° 
These behaviors include: 


1. Antecedents: attending to the urge to void, ac- 
cessing the toilet to empty the bladder, adopt- 
ing a proper position 

2. Micturition: emptying urine into toilet or toilet 
receptacle, straining 

3. Consequences: incomplete bladder emptying, 
incontinence, bladder control 


For example, some women ignore the urge to 
void and do not urinate while they are at work, 
delay voiding because of limited work breaks, 1415 
or have a decreased opportunity to leave their 
work stations to void.'® As a result, women may 
develop a habit of voiding at any time (regardless 
of the presence of the sensation to void), strain 
or bear down to void quickly, or void on an 
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INSTRUCTIONS: 


Column 1: write in the time you void, have an “Accident” or drink a beverage 
Column 2: Next to the time, record if you voided and the amount (in ounces or mL) 
Column 3: Mark every time you have an incontinent episode or urine leakage and circle if Large or 
Small amount. 
Column 4: Write the urine leakage, such as urinary urgency, sneezing, lifting, coughing, laughing, 
bending, pain, couldn't make it to the bathroom, and so on. 
Column 5” Write the type of fluid you drank (for example: coffee, water, orange juice, beer) and 
estimate the amount (for example: one 8-oz cup of coffee). 
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 
AMOUNT URINATED | LEAKAGE OF URINE REASON FOR URINE AMOUNT AND TYPE 
TIME IN TOILET (INCONTINENT LEAKAGE OF FLUID INTAKE 
(OUNCES OR EPISODE) AT ANY TIME (URGENCY, 
MILLILITERS) LARGE SMALL COUGHING, BENDING) 
Large Sma 
Large Sma 
Large Sma 
Large Sma 
Large Sma 
Large Sma 
Large Sma 
Large Sma 
Large Sma 
Large Sma 
Large Sma 
Large Sma 
Large Sma 
Circle the product you are using E 
Write the number Pantiliners aa y hat 
of products used: Pads D ae 
Protective “diapers” 
Underwear i 


Comments: 


Fig. 3. Frequency volume bladder diary. 


infrequent basis. Too frequent voiding makes the 
bladder more sensitive to a smaller amount of 
urine within!” and may, over time, decrease 
bladder capacity. Overdistension of bladder may 
occur as a result of infrequent voiding. Behavioral 
interventions address optimal voiding behavior, 
posture, and position, to ensure complete bladder 
emptying (Patient Guide 1). 


LIFESTYLE MODIFICATIONS 


In many instances, lifestyle practices can con- 
tribute or cause LUTS, bladder and/or pelvic 
pain. Many lifestyle habits are modifiable and 
these modifications are part of behavioral treat- 
ment. Evidence-based research (Table 1) has 
shown that lifestyle changes can decrease LUTS. 
The following are key elements of a lifestyle modi- 
fication program: 


Maintaining adequate fluid intake 

Modifying the diet to eliminate possible 
bladder irritants 

Regulating bowel function to avoid constipa- 
tion and straining during defecation 
Smoking cessation 

Weight reduction 


Altering Fluid Intake and Managing Volume 


Individuals may practice either restrictive or exces- 
sive fluid intake. Working women often report limi- 
tations of fluid intake and avoidance of caffeinated 
beverages as strategies to avoid urinary symp- 
toms.'* However, adequate fluid intake may be 
needed to eliminate irritants from the bladder. 
Underhydration may play a role in the development 
of urinary tract infections and may decrease the 


Office-Based Behavioral Therapy 


Patient Guide 1 
Lifestyle changes that can improve bladder symptoms 


Maintain Healthy Bladder Habits 


Here are some tips on good toileting techniques: 


e Empty your bladder in a relaxed and private place. Worry and tension can make bladder emptying 
more difficult. 


You should sit on the toilet seat and not “hover” over the toilet, as sitting relaxes your pelvic floor 
muscles so you can completely empty your bladder. 


Sit with your feet flat on the floor. If your feet dangle, place a book under your feet for support. 


e Breathe gently as you urinate. If possible, minimize bearing down or straining to start your urine 
stream. 


e Relax your pelvic floor muscles to start your urine stream. 

e Do not strain or push down on your bladder with your hands or stomach to help urinate. 
e Keep your stomach and pelvic floor muscles relaxed while the bladder empties completely. 
e Make sure your bladder feels completely empty before getting off the toilet. 


Moderate your liquid and beverage intake 


Many people who have bladder problems will drink less, hoping they will need to urinate less often. 
Although drinking less liquid does result in less urine in your bladder, a much smaller amount of urine 
may be more highly concentrated and irritate the lining of your bladder. Concentrated urine (dark yel- 
low, strong smelling) may cause you to go to the bathroom more frequently. Also, drinking too little 
fluids can cause dehydration. Do not limit your fluids to control your bladder symptoms unless your doc- 
tor or nurse tells you to. 


Other people may increase the amount they drink because they think more urine in the bladder will 
cause less bladder pain and discomfort. But drinking too much fluid will cause you to go to the bath- 
room more often. You should avoid extremes in the amount you drink (neither too much nor too little). 


Normal fluid intake is 50 to 70 oz (1 oz 5 30 mL) of liquid each day. This means that each day, you should 
consume the equivalent of 6 to 8 8-oz glasses of liquids (any beverages and soups), much of which can be 
in the form of solid foods. This should produce a healthy 40 to 50 oz of urine in 24 hours. People who 
work in hot climates or exercise heavily need more fluids because of loss through perspiration, but their 
urine output should still be approximately 40 to 50 oz. Do not drink large amounts at one time; instead, 
sip 2 to 3 oz every 20 to 30 minutes between meals. It is very unlikely that you will need to drink more 
than 2 quarts (or 8 cups) of total fluids each day. 


Monitor your diet and medications 


Certain food and beverages can irritate the bladder and make symptoms worse. These include alcoholic 
beverages, caffeinated foods and/or carbonated beverages (soft drinks, coffee or tea, chocolate, energy 
drinks), tomato-based products, citrus fruits and juices, spicy foods, and artificial sweeteners (eg, Equal). 
Also some over-the-counter drugs and prescription medications can worsen bladder problems (eg, Ex- 
cedrin, Midol, Anacin). Do not stop taking prescription drugs without first talking to your health care 
provider. Keep a record of what you eat and drink and correlate this with lessening or worsening of 
your symptoms. Here is the caffeine content of some foods and drugs. 


Size Caffeine Content (mg) 
Coffee 8 oz 133 (range 102-200) 
Tea 8 oz 53 (range 40-120) 
Soft drinks 12 oz 35-72 
Energy drinks 8-20 oz 48-300 
Chocolate candies Varies 9-33 
Excedrin (extra-strength) 2 tablets 130 
Anacin (maximum strength) 2 tablets 64 


Vivarin, NoDoz 1 tablet 200 
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Maintain bowel regularity 


Keeping healthy bowel habits may lessen bladder symptoms. Some suggestions include: (1) increase 
fiber-rich foods in your diet such as beans, pasta, oatmeal, bran cereal, whole wheat bread, fresh fruits 
and vegetables; (2) exercise to maintain regular bowel movements; (3) drink plenty of nonirritating 
fluids (water); (4) see your doctor if you have bowel problems. 


Maintain a healthy weight 


Being overweight can put pressure on your bladder, which may cause leakage of urine when you laugh 
or cough. If you are overweight, weight loss can reduce pressure on your bladder. 


Stop smoking 


Cigarette smoking is irritating to the bladder muscle. It can also lead to coughing spasms that can cause 
urinary leakage. 


functional capacity of the bladder. Surveys of 
community-residing elders with LUTS report self- 
care practices to include the self-imposed fluid 
restriction, as they fear UI, urinary urgency, and 
urinary frequency.'®?° Excessive fluid intake can 
also be a problem, as intake of large volumes can 


trigger incontinence and OAB symptoms of ur- 
gency and frequency.*' Fluid intake averaging 
greater than 3700 mL/d has been associated with 
a higher voiding frequency and incidence of Ul 
when compared with an intake of approximately 
2400 mL/d.' Hashim and Abrams? recommend 


Table 1 


Levels of evidence and recommendations for lifestyle modifications 


Lifestyle Practice Levels of Evidence Recommendations 


Fluid 


Caffeine 


Bowel function 


Obesity 


Fluid intake may play a minor role 
in the pathogenesis of UI 


Caffeine consumption may play a role in 
exacerbating UI. Small clinical trials do 
suggest that decreasing caffeine 
intake improves continence 

Level of Evidence: 2 


There is some evidence to suggest that 
chronic straining may be a risk factor 
for the development of UI 

Level of Evidence: 3 


Massive weight loss (15-20 body mass 
index points) significantly decreases 
UI in morbidly obese women 

Level of Evidence: 2 

Moderate weight loss may be effective 
in decreasing UI especially if 
combined with exercise 

Level of Evidence: 1 


Minor decrease of fluid intake by 25% 
may be recommended provided 
baseline consumption is not less than 
30 mL/kg a day 

Grade of Recommendation: B 


Caffeine reduction may help in 
improving incontinence symptoms 
Grade of Recommendation: B 


Further research is needed to define the 
role of straining during defecation in 
the pathogenesis of UI 


Weight loss in obese and morbidly 
should be considered a first-line 
treatment to reduce UI prevalence 

Grade of Recommendation: A 


Smoking 


Further prospective studies are needed 
to determine whether smoking 
cessation prevents the onset, or 
promotes the resolution, of UI 


Adapted from Moore K. Bradley C, Burgio B, et al. Adult conservative treatment. In: Abrams P, Cardozo L, Khoury S, et al, 
editors. Incontinence: Proceedings from the 5th International Consultation on Incontinence. Plymouth (United Kingdom): 


Health Publications; 2013. p. 1101-228; with permission. 


decreasing fluid intake by 25% to reduce fre- 
quency, urgency, and nocturia, provided baseline 
consumption is not less than 1 L a day, and that 
increasing fluid intake by 25% and 50% can result 
in a worsening of daytime frequency. 

Fluid intake should be regulated to 6- to 8-oz 
(177-236 mL) glasses or 30 mL/kg body weight 
per day, with a 1500 mL/d minimum at designated 
times unless contraindicated by a medical 
condition. 

In older adults, there appears to be a strong 
relationship between evening fluid intake, noctu- 
ria, and nocturnal voided volume. Aging causes 
an increase in nocturia, defined as the number of 
voids recorded from the time the individual goes 
to bed with the intention of going to sleep, to the 
time the individual wakes with the intention of ris- 
ing. To decrease nocturia precipitated by drinking 
fluids primarily in the evening or with dinner, the 
patient is instructed to reduce fluid intake after 
6 pm and shift intake toward the morning and after- 
noon.?° Wagg and colleagues** recommend that 
late-afternoon administration of a diuretic may 
reduce nocturia in persons with lower extremity 
venous insufficiency or congestive heart failure un- 
responsive to other interventions. 


Influence of Dietary Bladder Irritants 


Common dietary staples can cause diuresis or 
bladder irritability, contributing to LUTS. Up to 
90% of patients with IC/BPS report sensitivities to 
a wide variety of comestibles.*°-*’ Caffeine intake 
has been associated with LUTS in both men?® 
and women.” Caffeine is thought to affect urinary 
symptoms by causing a significant increase in 
detrusor pressure and an excitatory effect on de- 
trusor contraction. Daily administration of oral 
caffeine (150 mg/kg) results in detrusor overactivity 
and increased sensory signaling in the mouse 
bladder.°° The consumption of caffeinated bever- 
ages, foods, and medications should not be under- 
estimated. In the United States, more than 80% of 
the adult population consumes caffeine in the form 
of coffee, tea, soft drinks, and energy drinks ona 
daily basis. The Boston Area Community Health? 
reported on beverage intake and LUTS in a large 
cohort (N 5 4144). Women who increased coffee 
intake by at least 2 servings per day had 64% 
higher odds of progression of urgency (P 5 .003). 
Women who had recently increased soda intake, 
particularly caffeinated diet soda, had higher 
symptom scores, urgency, and LUTS progression. 
Greater coffee or total caffeine intake at baseline 
increased the odds of LUTS (storage symptoms) 
progression in men (coffee: >2 cups/d vs none, 
odds ratio [OR] 5 2.09, 95% confidence 
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interval [Cl] 1.29-3.40, P-trend 5 .01; caffeine: 
P-trend<.001). Citrus juice intake was associated 
with 50% lower odds of LUTS progression in men 
(P 5 .02). Lohsiriwat and colleagues*? found that 
caffeine at a dose of 4.5 mg/kg caused diuresis 
and decreased the threshold of bladder sensation 
at filling phase, with an increase in flow rate and 
voided volume. Other findings suggest that high 
but not stable caffeine intake is associated with a 
modest increase in the incidence of frequent ur- 
gency incontinence.’ It has been postulated that 
one-fourth of the cases of urgency and frequency 
with the highest caffeine consumption would be 
eliminated if high caffeine intake were eliminated.°* 
Confirmation of these findings in other studies is 
needed before recommendations can be made. 

In addition to caffeine, alcohol is also believed to 
have a diuretic effect that can lead to increased fre- 
quency. A survey conducted by the Interstitial 
Cystitis Network®° found that 94% of 535 patients 
who responded reported that their bladder symp- 
toms worsened when drinking various alcoholic 
beverages. Anecdotal evidence suggests that 
eliminating dietary factors such as artificial sweet- 
eners (aspartame) and certain foods (eg, highly 
spiced foods, citrus juices, and tomato-based 
products) may contribute to LUTS, especially 
urgency and frequency. Current questionnaire- 
based data suggest that citrus fruits, tomatoes, 
vitamin C, artificial sweeteners, coffee, tea, 
carbonated and alcoholic beverages, and spicy 
foods tend to exacerbate LUTS, whereas calcium 
glycerophosphate and sodium bicarbonate tend 
to improve IC/BPS symptoms.”” 

Assessment of daily caffeine intake on all pa- 
tients with LUTS and instructions on the correla- 
tion between symptoms and caffeine intake are 
integral to clinical practice. It is recommended 
that patients with incontinence and OAB avoid 
excessive caffeine intake (eg, no more than 
200 mg/d or 2 cups). The patient is instructed on 
an elimination diet by identifying possible irritating 
products on a one-by-one basis to discern 
whether symptoms decrease or resolve. 


Regulating Bowel Function 


Chronic constipation (defined as having less than 3 
stools per week) and straining during defecation 
can contribute to LUTS, specifically Ul and OAB. 
Constipation is associated with impaired bladder 
emptying and worsening of irritative bladder 
symptoms.°° The close proximity of the bladder 
and urethra to the rectum and their similar nerve 
innervations make it likely that there are reciprocal 
effects between them.°’ According to Kaplan and 
colleagues,°° animal studies and clinical data 
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support bladder-bowel cross-sensitization, or 
cross-talk between the bowel and bladder. The 
Epidemiology of Lower Urinary Tract Symptoms 
(EpiLUTS) II° survey of men and women (N 5 
2160) aged 40 years or older indicated that OAB 
is more likely to be reported if either gender had 
chronic constipation or fecal incontinence, com- 
pared with those without OAB. In a case-control 
study of women with LUTS (n 5 820) and matched 
controls (n 5 148), constipation and straining 
during defecation were significantly more common 
among the women with LUTS, including detrusor 
overactivity and urgency, than among the 
controls.” Jelovsek and colleagues*' reported a 
36% overall rate of constipation in women with 
UI and advanced pelvic organ prolapse. 

Lubowski and colleagues* reported that 
denervation of the external anal sphincter and 
PFMs may occur in association with a history of 
excessive straining on defecation. Many believe 
that if these are lifetime habits, they may have a 
cumulative adverse effect on pelvic floor and 
bladder function. Patients with LUTS often report 
self-care practices to cope with LUTS by limiting 
fluid intake, a strategy that can exacerbate consti- 
pation. As combined behavioral and drug therapy 
is recommended for patients with nonneurogenic 
OAB,? an antimuscarinic can compound the prob- 
lem. Therefore, as part of the behavioral treat- 
ment, an initial approach is to question the 
patient about bowel habits and, if reported, to 
manage constipation and normalize defecation. 
Self-care practices that promote bowel regularity 
are an integral part of any treatment care plan. 
Suggestions to reduce constipation include the 
addition of fiber to the diet, increased fluid intake, 
regular exercise, external stimulation, and estab- 
lishment of a routine defecation schedule. High 
fiber intake must be accompanied by sufficient 
fluid intake. Improved bowel function can also 
be achieved by determining a timetable for bowel 
evacuation so that the patient can take advantage 
of the urge to defecate.° 


Smoking and Chronic Obstructive Pulmonary 
Disease 


Conditions exist under which increased intra- 
abdominal pressure may promote the develop- 
ment of UI and urinary urgency, particularly in 
women. These conditions include pulmonary dis- 
eases such as asthma, emphysema, and chronic 
coughing, such as seen in persons who smoke 
and/or have chronic obstructive pulmonary dis- 
ease (COPD). Coughing causes increased intra- 
abdominal pressure, which directly increases 
pressure in the bladder. Usually the sphincter 


muscle is able to contract tightly to avoid leakage 
of urine. However, it is thought that persons who 
cough repetitively cause downward pressure on 
the pelvic floor resulting in repeated stretch injury 
to the pudendal and pelvic nerves, and weakening 
of the ligaments of the PFMs that support the 
external sphincter, so that incontinence, specif- 
ically stress UI (SUI), can occur. Nicotine may 
contribute to detrusor contractions, and tobacco 
products may have antiestrogenic hormonal ef- 
fects that may influence the production of collagen 
synthesis. 

Hrisanfow and Hägglund? surveyed 391 
women and 337 men (aged 50-75 years) with 
COPD to determine the prevalence, characteris- 
tics, and status of Ul. A response rate of 66% 
was obtained, and most patients had been diag- 
nosed with moderate COPD. The prevalence of 
UI in this group of men and women with COPD 
was 49.6% in women and 30.3% in men. Women 
and men with UI had a significantly higher body 
mass index (BMI; calculated as weight in kilo- 
grams divided by height in meters squared, ie, 
kg/m?) than those without UI, and the most com- 
mon type of UI in women was SUI (52.4%) and in 
men, postmicturition dribbling (66.3%). A United 
States population-based cohort study of 2109 
women aged 40 to 69 years, including racially 
and ethnically diverse participants, found an 
adjusted association between a change in conti- 
nence status and COPD at baseline but not with 
other comorbidities.44 There is a significantly 
increased risk of UI among nonpregnant female 
heavy smokers, both former and current, com- 
pared with women who have never smoked.*° A 
cohort study of 523 American women found that 
smoking before pregnancy in comparison with 
not smoking gave the highest independent risk 
for Ul postpartum in multivariable analyses 
(OR 5 2.9, 95% Cl 1.4-3.9).46 

No data have been reported that examine 
whether smoking cessation in women resolves in- 
continence. However, in a behavioral treatment 
practice, women who smoke are educated on 
the relationship between smoking and UI, and 
strategies designed to discourage women from 
smoking are often suggested. 


Obesity 


Obesity is an independent and modifiable risk fac- 
tor for LUTS in women. There is a large amount of 
data, including several systematic reviews, de- 
monstrating positive association between a BMI 
of 25 or greater and SUI as a high risk factor for 
other urinary tract symptoms including urgency, 
frequency, OAB, and urge UI (UUI).4’~*° There is 


evidence that obesity increases intra-abdominal 
pressure and places strain and stress on the 
pelvic floor structures, leading to weakening of 
the PFM, nerves, and blood vessels,°°5" while co- 
existing metabolic syndrome predisposes to UUI. 
The resultant impact on vascular perfusion and 
neural innervation may be a contributing cause of 
OAB symptoms and incontinence.°* Moreover, in- 
creases in waist circumference are associated 
with new incidence or progression of current 
UI.5S In practice, the authors often see women 
who have stopped exercising because of LUTS. 
Weight loss is an acceptable treatment option 
for morbidly obese women. There is ample 
evidence-based research to support recommen- 
dations of weight loss as part of lifestyle inter- 
ventions in obese patients with and without 
diabetes.°*-%6 


BLADDER TRAINING AND URGENCY 
REDUCTION STRATEGIES 


Men and women who suffer from LUTS will 
develop abnormal voiding patterns and will prac- 
tice preemptive or defensive voiding to prevent in- 
continence or urgency. These patients can benefit 
from BT, an education program that teaches the 
patient to restore normal bladder function by grad- 
ually increasing the intervals between voiding.9”5% 
Mechanisms of action are not well understood, but 
it is thought that BT: 


e Improves cortical inhibition over detrusor 

contractions 

Facilitates cortical ability over urethral 

closure during bladder filling 

e Strengthens pelvic striated muscles 

e Alters behaviors that affect continence (eg, 
frequent response to urgency) 


The main outcomes for a BT program are to: 


1. Improve bladder overactivity by controlling ur- 
gency and decreasing frequency 

2. Increase bladder capacity 

3. Reduce urgency incontinence episodes 


Detailed components of a BT program are listed 
in Box 3, and Patient Guide 2 provides informa- 
tion on BT and the control of urgency and fre- 
quency. Table 2 outlines the evidence and 
recommendations for BT, PFMT, and E-stim. 


PELVIC FLOOR MUSCLE TRAINING 


The cornerstone of conservative behavioral therapy 
is PFMT and exercise, with or without biofeedback. 
The rationale for this is that mastering a voluntary 
contraction of the PFMs will help to increase 
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urethral pressure, inhibit detrusor contractions, 
and prevent leakage of urine (Box 4). Arnold Kegel 
introduced PFM exercises, or Kegel exercises, in 
the late 1940s by developing a comprehensive pro- 
gram of progressive contractions of the levator ani 
muscle under direct supervision, and incorporating 
biofeedback technology. Most female patients pre- 
senting to a Urology Pelvic Floor Disorders Service 
have been told to do Kegel exercises and many 
report that the exercises have not improved their 
LUTS. However, few have undergone intensive 
training on how to identify, isolate, and strengthen 
the PFMs, making this type of behavioral treatment 
an important component of a specialized urology 
service. 

A Cochrane review of PFM exercise®? found that 
these treatments were effective for both SUI and 
mixed Ul, can reduce urgency in comparison 
with placebo or no treatment, although women 
with pure SUI may have better outcomes. How- 
ever, Hay-Smith and colleagues® noted in an 
abridged Cochrane systematic review that the 
best approach to PFMT has not been well defined 
with evidence-based research. Evidence from the 
literature suggests that supervised PFMT is more 
effective.'°' PFMT has no significant side effects; 
cure rates for PFMT range from 16% to 27% and 
improvement rates from 48% to 80.7%. Bø and 
Hilde? reported that long-term adherence to 
PFMT varied between 10% and 70%. Recommen- 
dations for PFMT in women and men are shown in 
Table 2. 

Not being able to identify the PFMs or to exer- 
cise them correctly is probably the most common 
reason for poor outcomes with this treatment mo- 
dality. It is a skill that patients seldom master on 
their first try, but, with repeated training, it can be 
used successfully and provides significant im- 
provement in reducing LUTS. Confirming that pa- 
tients have identified and isolated the correct 
muscles is essential, and often overlooked. In the 
past, most patients were given a pamphlet or brief 
verbal instructions on how to do PFM exercises 
and were told to “lift the pelvic floor,” or to interrupt 
the urinary stream. Although this simple approach 
may be adequate for some patients, it does not 
ensure that they understand which muscles to 
use when they begin a structured exercise pro- 
gram at home. Patients should be cautioned not 
to perform these exercises during voiding and to 
not stop and start urine flow as a form of exer- 
cising. This exercise has good face-value validity 
for effectiveness because many patients initially 
report an inability to stop the urine flow when it 
begins. However, there is some controversy 
regarding this practice because it is nonphysio- 
logic and can be harmful. 
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Box 3 
Components of a bladder-training program 


Normal voiding is approximately 5 to 7 times per day. The goal of a bladder-training program is to 
achieve a comfortable voiding schedule with the least amount of urinary symptoms 

Analyze the bladder diary to determine voiding frequency and presence of urgency 

Set the initial voiding interval using these guidelines: 


o If voiding occurs on average every 30 to 60 minutes, initial voiding interval would be 30 minutes 


o If voiding occurs on average at least every 1 hour or greater, initial voiding interval would be 1 hour 


Voiding interval is increased by 15 to 30 minutes per week depending on tolerance of the 
schedule (such as fewer incontinent episodes than the previous week, minimal interruptions to 
the schedule, and the patient's feeling of control over urgency and confidence to expand the 
voiding interval) 


o If voiding is missed, the patient should void as soon as he/she remembers or if it is inconvenient, and 
then void at next scheduled time 


Goal is for the patient to void “before” the urge sensation of bladder fullness 
Voiding regimen is only followed while awake 


Education about normal bladder control and methods to control urgency (called urgency-suppression 
strategies) so that an expanded voiding interval can be adopted. Strategies include: 


o Distraction 


o Relaxation techniques such as slow, deep breathing to consciously relax the bladder to combat a 
stressful rush to the toilet 


o Pelvic floor muscle contraction, performing 5 or 6 rapid, deliberate, and intense pelvic floor muscle 
contractions of 2 to 3 seconds in duration 


Patient should not rush or run to the bathroom, as increased anxiety may trigger incontinence 


Use of reminders such as a kitchen timer or stopwatch can be beneficial to helping the patient keep on 
a schedule 


Self-monitoring of voiding behavior using bladder diaries to determine adherence to the schedule, 
enhance self-awareness, evaluate progress, and determine whether the voiding interval should be 
changed 


Supervising health care professional to monitor progress, suggest adjustments to the voiding interval, 
and provide positive reinforcement to men and women undergoing bladder training at least weekly 
during the training period 


Data from Moore K, Bradley C, Burgio B, et al. Adult conservative treatment. In: Abrams P, Cardozo L, Khoury S, et al, 
editors. Incontinence: Proceedings from the 5th International Consultation on Incontinence. Plymouth (United 
Kingdom): Health Publications; 2013. p. 1166; and Newman DK, Wein AJ. Managing and treating urinary inconti- 
nence. 2nd edition. Baltimore (MD): Health Professions Press; 2009. p. 260-3. 


PFMs have a higher resting tone than other skel- 
etal muscles. Low muscle tone is the impaired 
ability to isolate and contract the PFMs in the pres- 
ence of weak and atrophic muscles. Low-tone 
PFM dysfunction can be seen in patients with 
pelvic floor denervation, and contributes to pelvic 
organ prolapse, UI, vaginal laxity, and fecal incon- 
tinence. High muscle tone refers to the clinical 
condition of hypertonic, spastic PFM with resul- 
tant impairment of muscle isolation, contraction, 
and relaxation. A high resting baseline with 
high variability and occasional spasms may be 
seen in patients with chronic pelvic pain syn- 
dromes (eg, bladder pain syndrome), overactive 


bladder, or IC, and be associated with LUTS, pel- 
vic pain, and sexual dysfunction with dyspareunia. 

To respond to all physiologic needs, the PFM 
contains approximately 70% Type 1 or slow- 
twitch muscle fibers, and 30% Type Il or fast- 
twitch muscle fibers. 


e Type | fibers maintain static muscle tone, 
generate less intense, sustained contrac- 
tions, and provide postural stability over 
time. Type | muscle fibers are also fatigue 
resistant. 

e Type Il fibers provide a mechanism for active, 
strong muscle contraction during increases 
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Patient Guide 2 

Bladder training: controlling urgency and frequency 

Frequency is voiding often, usually 8 times or more in a 24-hour period. Frequency can worsen if you get 
into the habit of voiding “just in case,” which means that the bladder never fills completely and holds 
only a small amount of urine. It is better to wait until the bladder feels full. 


Urgency is a sudden need to void immediately that can cause urine leakage on the way to the bathroom. 
Urgency follows a wave pattern; it starts, grows, peaks, and then subsides until it stops. 


Distract Yourself 


Sit & Be Still 


The Urge 


Slowly Walk 
To Bathroom 


Urge Wave 


The key to controlling the urinary urge is not to respond by rushing to the bathroom. Rushing causes 
movement, which jiggles your bladder, which in turn increases the feeling of urge. 


Controlling the Urge 


The goal is for you to be voiding no more than every 


hours. If you get the urge to void and it is not 


yet your scheduled voiding time, stop all activity and sit down if possible. Then try one or more of the 
following techniques that may help the urge to subside allowing the bladder to relax and give you more 


time to get to the bathroom: 


e Take some slow, deep breaths through your mouth, concentrating on your breathing or 


e Tighten your pelvic muscle quickly and hard several times in a row or 


e Use mental distraction strategies such as concentrating on an activity, such as counting backwards 
from 100 by sevens, or reciting the words of a favorite song or nursery rhyme. 


in intra-abdominal pressure by contributing 
to urethral closure, and build pelvic muscle 
strength. A decrease in the proportion of 
Type Il fibers can occur with inactivity, 
nerve-innervation damage, and aging. 


PFMT consists of repeated, high-intensity PFM 
contractions of both types of fibers (Box 5). Clini- 
cians should provide specific instructions on loca- 
tion and isolation of the PFM, and the following 
instructions can be helpful: 


e Without tensing the muscles of the legs, but- 
tocks, or abdomen, imagine trying to control 
the passing of gas or pinching off a stool by 
tightening the ring of muscles around the 
anus. A closing and lifting sensation should 
be felt. 

(For men) Imagine moving the penis up and 
down without moving any other part of the 
body. 


Patients should not overexercise the PFM, as 
women can develop levator ani myalgia by per- 
forming excessive exercises. Supervised PFMT 
has been shown to give better results than unsu- 
pervised exercises,’ but the degree and type of 
supervision needed are uncertain. Age should 
not be a deterrent to PFMT.® 

Once patients demonstrate the ability to properly 
contract and relax the PFM, instructions for daily 
practice and exercise are provided (Patient Guide 
3). The purpose of daily exercise is not only to in- 
crease muscle strength but also to enhance motor 
skills through practice. Specific exercise regimens 
vary considerably in frequency and intensity, and 
the ideal exercise regimen has not yet been deter- 
mined. The authors recommend at least 45 to 60 
pelvic muscle exercises per day, and use an “exer- 
cise prescription” as shown in Box 6 to prescribe 
the home daily exercise program. Once patients 
are able to identify the muscle, they are instructed 
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Table 2 


Grade of recommendation: PFMT, BT, E-stim 


Treatment 
PFMT postpartum 


Recommendations 


Postnatal women, immediately after delivery: Individually taught PFMT 
program that incorporates adherence strategies for women who had a 
vaginal delivery of a large baby (4000 g or more) or a forceps delivery 

Grade of Recommendation: C 

For postnatal women with persistent symptoms of UI 3 mo after delivery: 
PFMT is offered as first-line conservative therapy 

Grade of Recommendation: A 


PFMT in women 
with SUI 


PFMT in men 
postprostatectomy 


PFMT 1 BT in women 
with UUI or MUI 


Supervised PFMT should be offered as first-line conservative therapy to 
women with SUI, UUI, or MUI 

Grade of Recommendation: A 

The most intensive PFMT program possible should be provided (in terms of 
exercise dose, health professional [HP] teaching, and supervision) within 
service constraints; HP-taught and supervised programs are better than 
self-directed programs; more HP contact is better than less 

Grade of Recommendation: A 


PFMT is better than E-stim as first-line conservative therapy, particularly if 
PFMT is intensively supervised 

Grade of Recommendation: B 

PFMT is better than BT as first-line conservative therapy 

Grade of Recommendation: B 


Some preoperative or immediate postoperative instruction in PFMT for men 
undergoing radical prostatectomy may be helpful 

Grade of Recommendation: B 

It is not clear whether PFMT taught by digital rectal examination offers any 
benefit over and above verbal or written instruction in PFMT 

Grade of Recommendation: B 

The use of BF to assist PFMT is currently a therapist/patient decision based on 
economics and preference 

Grade of Recommendation: B 


PFMT and BT are effective first-line conservative therapy 

Grade of Recommendation: B 

For women with SUI or MUI, a combination of PFMT/BT may be better than 
BT alone in the short-term 

Grade of Recommendation: C 


BT is an appropriate first-line treatment for UI in women 

Grade of Recommendation: A 

Either BT or antimuscarinic drug may be effective, although BT may be 
preferred by some because it does not produce side effects and adverse 
events associated with drug therapy 

Grade of Recommendation: B 

There may be no benefit in adding brief written instruction in BT to drug 
therapy for incontinence, but it may improve episodes of frequency 

Grade of Recommendation: B 

A combination of PFMT/BT may be better than PFMT alone in the short term 
for women with symptoms of SUI or MUI 

Grade of Recommendation: B 

Clinicians and researchers should refer to the operant conditioning and 
educational literature to provide a rationale for their choice of training 
parameters or approach 

Grade of Recommendation: D 

Health Professionals should provide the most intensive BT supervision that is 
possible within service constraints. 

Grade of Recommendation: D 


(continued on next page) 


Table 2 


(continued) 
Treatment Recommendations 


E-stim 


Office-Based Behavioral Therapy 


E-stim plus PFMT or BF-assisted PFMT program does not appear to add benefit 

Grade of Recommendation: B 

For men with postprostatectomy incontinence, there does not appear to be any benefit 
of adding E-stim to a PFMT program 

Grade of Recommendation: B 


Abbreviations: BT, bladder training; E-stim, pelvic floor electrical stimulation; MUI, mixed urinary incontinence; PFMT, pel- 
vic floor muscle training; SUI, stress urinary incontinence; UUI, urge urinary incontinence. 

Adapted from Moore K, Bradley C, Burgio B, et al. Adult conservative treatment. In: Abrams P, Cardozo L, Khoury S, 
et al, editors. Incontinence: Proceedings from the 5th International Consultation on Incontinence. Plymouth (United 
Kingdom): Health Publications. 2013; p. 1101-228; with permission. 


to perform a series of “quick flicks” or 2-second 
contractions followed by sustained (endurance 
contractions) contractions of 5 seconds and 
longer. It is equally important to relax the muscle 
completely between each muscle contraction. Pa- 
tients are encouraged to aim for a high level of 
concentrated effort with each PFM contraction, 
as greater contraction intensity is associated with 
improvement in PFM strength. 

A common error in contracting the PFMs is to 
simultaneously contract the abdominal, gluteal, 
or adductor muscles, which may mask the 
strength of the PFM contraction. Abdominal con- 
traction increases intra-abdominal pressure that 
mechanically elevates bladder pressure, so it is 
important to measure and prevent concurrent 
use of abdominal contraction. 

To avoid muscle fatigue, it is usually recommen- 
ded that patients space the exercises across 2 
sessions per day. Exercising in the supine position 
is often recommended at first, because it is the 
least challenging and facilitates concentration dur- 
ing the learning phase. However, it is important for 
patients to progress to the more difficult positions 
(eg, sitting, standing) with time, to become com- 
fortable and skilled in using the muscles and to 


Box 4 
Pelvic floor muscle exercise mechanisms of 
action 


1. Urethral closure through increases in ure- 
thral pressure 


. Mechanical pressure increase that causes lift- 


ing of the endopelvic fascia, which presses 
the urethra upward toward the pubic 
symphysis 


. Pelvic muscle “reflex” contraction that pre- 
cedes increased bladder pressure and may 
inhibit bladder overactivity 


prevent incontinence in the positions assumed in 
daily life. Self-monitoring practice through the 
use of a calendar record and audio taped material 
that reviews the exercises can improve protocol 
compliance. Improvement in symptoms may not 
occur for 2 to 4 months, so patient expectations 
are important for adherence to these interventions. 

In addition to planned exercises, contracting the 
muscle prior to the event that triggers urine leakage 
is also taught. This preventive PFM contraction is 
referred is as the “knack” or stress strategy.®°:° 
This technique is an acquired motor skill that re- 
quires the patient to anticipate the urine leakage. 
Contracting the PFMs immediately before a 
sneeze or cough, or when lifting or changing posi- 
tion can close the sphincter, preventing urine 
leakage. 

Rehabilitating the PFMs can be central in 
resolving pelvic pain when muscle spasm is pre- 
sent. Using PFMT in patients with high-tone PFM 
to enhance muscle relaxation is referred to as 
down-training. Teaching a muscle to relax is often 
more difficult than teaching it how to contract (up- 
training). Patients with pain will often benefit from 
biofeedback-assisted PFMT. The patient can 
correlate PFM movement with the biofeedback vi- 
sual signal. Once they are able to feel the muscle 
release and relax, patients can begin coordination 
of relaxation following a contraction. 


PFMT PREPROSTATECTOMY AND 
POSTPROSTATECTOMY 


Ul is a common complication of radical prostatec- 
tomy (RP), regardless of the technique used.°’ 
Continence rate is reported to be 10% to 41% 
after open RP and between 13.1% and 68.9% 
after robot-assisted RP.88 Urology practices have 
begun to include various levels of PFMT for men 
undergoing RP; however, translation from re- 
search to practice has not been optimum because 
most men undergoing radical prostatectomy do 
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Box 5 
Teaching pelvic floor muscle exercises 


1. Before exercising, patient should urinate so the bladder is empty. Significant stresses are placed on 
the pelvic floor muscles as the patient attempts to follow through on the demanding exercise 
schedule. These weak muscles will rapidly fatigue with all the exercising, and if they must also sup- 
port a full bladder in addition to being exercised, they then will not receive maximum benefit from 
the strengthening program. 


e Asuccessful method is to have the patient imagine trying to control the passing of gas or pinching 
off a stool, or imagine being in an elevator and feeling the urge to pass gas. In these situations, a 
person will automatically tighten or pull in the ring of muscle around the rectum, which is the pos- 
terior pelvic muscle. 


. One exercise consists of both “tightening and relaxing.” Patient should be instructed to relax be- 
tween each muscle tightening. 


. Exercise in 3 positions: 


e Sitting upright in a firm seat and straight-backed chair, knees slightly apart, feet flat on the floor or 
legs stretched out in front and crossed at the ankles 


e Standing by a chair, knees slightly bent with feet a shoulder-width apart and toes slightly pointed 
outward. Can also exercise standing and leaning on a counter top 


e Lying down flat or with head slightly elevated, knees bent and feet slightly apart 


. Have patient monitor for accessory muscle (eg, thigh and gluteal) contraction. Often patients will 
hold their breath; to prevent this, have the patient count out loud. 


. Have patients identify situations that cause urine leakage (eg, coughing, sneezing on way to bath- 
room) and teach them to purposefully contract the pelvic floor muscles when such a situation is 
imminent. 


Adapted from Newman DK, Wein AJ. Managing and treating urinary incontinence. 2nd edition. Baltimore (MD): 


Health Professions Press; 2009. p. 271-5; with permission. 


not receive PFMT. Evidence-based results de- 
monstrate that early biofeedback-assisted PFMT 
not only hastens the recovery of urinary conti- 
nence after radical RP but allows for significant im- 
provements in the severity of incontinence, voiding 
symptoms, and PFMs 12 months postoperatively. 
Table 3 reviews some of the recent research in this 
area of PFMT. 

Biofeedback-assisted PFM exercise is a 
method by which the patient is immediately 
made aware of the physiologic state of the PFM. 
This adjunctive technique may be especially help- 
ful in patients who are having difficulty identifying 
and isolating the correct muscle, or who need 
encouragement to continue with prescribed treat- 
ment. Instruments to provide biofeedback were 
originally developed by Kegel who used vaginal 
manometry using an instrument called a perine- 
ometer, which measured pressure change occur- 
ring during PFM contraction. 

Current biofeedback therapy uses either elec- 
tromyography (EMG) or manometric pressure. 
EMG measures electrical activity of a muscle in mi- 
crovolts. The advantage of EMG over manometric 
pressure is that, provided the machinery is of 
sufficient sophistication with adequate filtering, 


the EMG apparatus can engage the use of the 
newer types of electrodes that are lightweight 
and designed to stay in place, hence allowing 
more functional positions during assessment and 
treatment. Moreover, EMG can be multichannel, 
which allows the simultaneous reinforcement of 
contractions of the PFMs and inhibition of counter- 
productive accessory muscle contractions (eg, 
abdominal and gluteal muscle). 

Four methods of EMG measurement have been 
used in the investigation of lower urinary tract 
dysfunction: 


Vaginal sensor (SEMG) 

Anal sensor or plug electrode (SEMG) 
Skin-surface electrodes (SEMG) 
Needle electrodes 


Vaginal and anal electrodes are internal sensors 
designed to provide a more accurate detection of 
PFM activity. The accuracy of longitudinal sensing 
electrodes has been shown to be virtually identical 
to the gold-standard inserted needle electrodes. 
However, the use of vaginal or rectal sensors is 
limited in patients with severe pelvic pain for 
whom insertion of the sensor causes discomfort, 
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Patient Guide 3 
Pelvic floor muscle exercises 


1. What is the Pelvic Muscle? Your pelvic muscle provides support to your bladder and rectum and, in 
women, the vagina and the uterus. If it weakens, it cannot support these organs and their position 
can change. This change in position can cause problems with normal function. Keeping the muscle 
strong can help prevent unwanted urine leakage. 


2. Finding the Pelvic Muscle. Without tensing the muscles of your leg, buttocks, or abdomen, imagine 
that you are trying to control the passing of gas or pinching off a stool. Or imagine you are in an 
elevator full of people and you feel the urge to pass gas. What do you do? You tighten or pull in 
the ring of muscle around your rectum: your pelvic muscle. You should feel a lifting sensation in 
the area around the vagina or a pulling in of your rectum. 


“Bs y ; 
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3. Exercise Regimen. One exercise consists of both “tightening and relaxing” the muscle. It is equally 
important to control when your muscle tightens and relaxes. Be sure to relax completely between 
each muscle tightening. 


4. Types of Exercises. There are 2 types of muscle contractions you will need to practice: 
e Short (2 seconds): short or quick muscle contractions. 
o Contract or tighten your pelvic muscle quickly and hard, and immediately relax it. 
e Quick contractions and slow (3 or 5 or 10 seconds) or long contractions. 


o Contract or tighten your pelvic muscle and hold for a count of (3 or 5 or 10 as prescribed) sec- 
onds, then relax the muscle completely for the same amount of time. 


5. Where to Practice. These exercises can be practiced anywhere and anytime. You can do the exercises 
in these positions: 


e Lying down: Lie on your back, flat or with your head on a pillow, knees bent and feet slightly apart. 
It is helpful to support your knees with a pillow. 


e Sitting: Sit upright in a firm seat and straight-backed chair, knees slightly apart, feet flat on the 
floor or legs stretched out in front and crossed at the ankles. 


e Standing: Stand by a chair, knees slightly bent with feet a shoulder-width apart and toes slightly 
pointed outward. You can also lean on the kitchen counter with your hips flexed. 


6. Times to Use the Muscle. If you experience urine loss in one specific position only, like when you 
stand, then follow these steps: 


e Increase the number of exercises for that position only, or 
e Add additional exercises per day with focus on doing all the exercises in that position only. 
7. Common Mistakes. 


e Concentrate and tighten only the pelvic floor muscle. DO NOT tighten thighs, buttocks, or stom- 
ach. If you feel your stomach move, then you are also using these muscles. 


e DO NOT hold your breath. Breathe normally and/or count out loud. 
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8. Can They be Harmful? No, these exercises cannot harm you in any way. You should find them easy 
and relaxing. If you get back or stomach pain after you exercise, you are probably trying too hard 
and using your stomach muscles. If you experience headaches, then you are also tensing your chest 


muscles and probably holding your breath. 


9. When Will | See a Change? After 4 to 6 weeks of daily exercise, you will begin to notice less urine 
leakage. Make the exercises part of your daily lifestyle. Tighten the muscle when you walk, as you 
stand up, and on the way to the bathroom. 


pregnant patients, those who have undergone 
recent pelvic or rectal surgery, patients with atro- 
phic vaginitis, and patients who would prefer not 
to have a device inserted internally. Skin-surface 
electrodes are relatively noninvasive and well 
tolerated, and provide qualitative information 
about muscle activity. Needle electrodes are 
sometimes used during urodynamic testing. The 
EMG data are measured in microvolts. The actual 
threshold of PFM required for maintaining conti- 
nence is unknown at this time, as are the normal 
values for PFM strength. 


Box 6 
Exercise prescription sample 


Please complete the following exercises: 


1. Short Quick Exercise 


Contract the muscle Quickly 1 to 2 seconds 
and immediately relax 


. Long Sustained Exercise: 


Contract the muscle, and hold the contrac- 
tion for a count of 10 then immediately relax 
for a count of 10 


. Be sure to rest your muscle after each muscle 
contraction for the same length of the 
contraction or longer 


4. When you have completed both types of 
exercises in all 3 positions, you will have 
completed one session 


Special Tips: 


At present, there are sophisticated computer- 
ized EMG biofeedback units for muscle evaluation 
and training (Fig. 4), which serve as a diagnostic 
tool for the clinician while providing visual or audi- 
tory feedback to the patient. 

The baseline and all follow-up EMG recordings 
should include 2 sets of measurements of 
maximum or “short/quick” muscle contractions 
of 2 seconds’ duration with an equal amount of 
resting muscle activity, and sustained or “long” 
muscle contractions (6, 10, or 30 seconds) with 
resting muscle activity for the same length of 


Exercise Session 
Lying Down 
Do 10 exercises holding for 2 seconds 
Do 10 exercises holding for 10 seconds 
Sitting 
Do 10 exercises holding for 2 seconds 
Do 10 exercises holding for 10 seconds 
Standing 


Do 10 exercises holding for 2 seconds 


Do 10 exercises holding for 10 seconds 


Do 2 exercise sessions each day, 1 in the 
morning and 1 in the evening, for a total of 
120 exercises 


e Always empty your bladder before beginning your exercise session. 


e Count out loud with sustained or long exercises; remember to keep breathing! 


e Keep your stomach, leg, and buttock muscles relaxed. Rest your hand on your stomach, it should not 


move or tense. 


e If it helps, take a deep breath between each exercise to help you keep other muscles relaxed. 


Table 3 
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Evidence base for PFMT in men undergoing surgery for prostate cancer 


Definition of 


Percent Continent: 
Intervention vs Control 
Group (%) 


Authors,®*f Year N Intervention Continence 3 mo 6 mo 1y 


Filocamo et al,®? 
2005 


300 PFMT taught with 
digital anal 
examination in 3 
postoperative 
sessions, home 
exercise program, 
bladder control 
strategies, the 
“knack” vs usual 
care 


Pad test, number 


23vs14 77 vs32 89 vs 68 
pads used; Dry on 

ICS-Male 

Questionnaire 


Burgio et al,”° 
2006 


125 Single session of 
preoperative 
biofeedback- 
assisted PFMT and 
home exercises vs 
usual care 

Mariotti et al,” 

2009 and electrical 
stimulation twice a 
week for 6 wk 
postoperatively vs 
usual care 

Biofeedback-assisted 

PFMT weekly plus 
home exercises x 
3 mo or until 
continent vs brief 
verbal instructions 


Preoperative 
biofeedback- 
assisted PFMT, 
monthly 
postoperative 
biofeedback- 
assisted PFMT vs 
verbal and written 
instructions for 
home exercises 


Ribeiro et al,”2 
2010 


Tienforti et al,7? 
2012 


No leakage reported 


PFMT via biofeedback <2 g on 24-h pad test 


No pad use 


Score of 0 on the 


48 vs 32 68 vs 48 


in bladder diary 


80 vs 33 97 vs67 97 vs 97 


and no pad use 


73vs 39 88vs64 96 vs 75 


50 vs 6 
ICIQ-SF 


Abbreviations: ICIQ-SF, International Consultation on Incontinence Questionnaire, short form; ICS, International Conti- 


nence Society. 
Data from Refs.5®™73 


time as the muscle contraction. The ability to relax 
one’s pelvic muscle following a contraction is of 
utmost importance if one is to gain control and co- 
ordination of these muscles. 

Manometry is the use of an instrument to detect, 
assess, and record pressure, and consists of a 
vaginal or rectal probe with a tube connected to 
a manometer. The pressure changes can be 


measured in centimeters of water (cm H20) or mil- 
limeters of mercury (mm Hg). Although manometry 
and pressure sensors are available with certain 
clinical systems and have been used in several 
clinical trials, they are primarily used for the treat- 
ment of rectal dysfunction. 

Research in both men and women is ex- 
tensive, detailing the efficacy of the use of 
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Fig. 4. Prometheus biofeedback equipment. 


biofeedback-assisted behavioral therapy for 
PFMT (see Table 3). However, there is debate 
over the use of adjuncts such as biofeedback ther- 
apy.”4 The consensus is that conservative therapy 
combining lifestyle changes, toileting or bladder 
retraining programs, and PFMT with or without 
biofeedback are most effective when provided 
by a clinician who specializes in the area of pelvic 
floor dysfunction. Clinician-supervised PFMT with 
biofeedback is considered to provide the most 
favorable long-term results,! and a multidisci- 
plinary Bladder and Pelvic Floor Disorder Center 
in urology practice provides this service. 


BEHAVIORAL TREATMENT COMBINED WITH 
DRUG THERAPY 


Augmenting drug therapy with a supervised BT 
program is thought to yield the best outcomes in 
the treatment of UUI and overactive bladder in 
women, ''’5-77 may be appropriate in men,” and 
can be effective when combined with an a-blocker 
in men with nocturia.”? Usually specific medi- 
cations are prescribed depending on the predo- 
minant symptoms. The Urinary Incontinence 
Treatment Network BE-DRI study by Burgio and 
colleagues”? evaluated whether combined anti- 
muscarinic therapy with behavioral therapy would 
increase the number of women who could discon- 
tinue drug therapy while sustaining a significant 
reduction in UUI. Although the addition of beha- 
vioral therapy did not improve discontinuation of 
drug therapy, the study found that the combination 
of behavioral training and drug therapy yielded 
improved urinary outcomes compared with drug 
therapy alone. 


STIMULATION 


E-stim is the application of a low level of electrical 
stimulation to the PFMs to cause the muscle to 


contract. E-stim has a twofold action: contraction 
of PFMs and inhibition of unwanted detrusor 
contractions. E-stim is usually a component of a 
urologic behavioral treatment service, and may 
be prescribed as a home program using a 
battery-operated home unit. Patients with LUTS 
secondary to neurologic disease (eg, multiple 
sclerosis) may benefit from this therapy. Many cli- 
nicians institute this treatment in patients who 
have failed other behavioral treatments. 

Patients with urgency and frequency, and who 
have been unsuccessful with both drug and 
behavioral therapy, are considered refractory. 
Posterior tibial nerve stimulation (PTNS) would be 
indicated in these patients, and is usually a treat- 
ment provided by a Bladder and Pelvic Disorders 
service. The posterior tibial nerve is a branch of 
the sciatic nerve (L4-S3 nerve roots) and provides 
innervation to the posterior leg and foot to cause 
plantar flexion. Although the exact mechanism is 
unclear, PTNS is thought to work on afferent path- 
ways to activate inhibitory neurons through a 
direct sacral route. Tibial nerve stimulation is deliv- 
ered via a 34-gauge needle electrode inserted 3 to 
4 cm above the medial malleolus, the medial 
aspect of the fibula. Stimulation is delivered over 
30 minutes, and treatments are performed weekly 
for 12 weeks. PTNS has been shown to decrease 
urgency and frequency. 


SUMMARY 


There are several possible treatments for Ul 
currently available, and for some a combination 
of several treatment options may be the most suc- 
cessful. Behavioral interventions are usually 
preferred, as they are noninvasive and low risk. 
These treatments are indicated for men and 
women with LUTS, the majority population seen 
in urology practices. Evidence-based research 
has shown these interventions to be effective in 
decreasing LUTS. Specialized services in this 
practice setting that offer all behavioral treatments 
and use nurse practitioners and physician assis- 
tants are necessary, and constitute a growth 
service area in urology. The fastest-growing 
segment of patients seen in urology have pelvic 
floor disorders. A multidisciplinary approach that 
includes surgical and nonsurgical treatments is 
required. 
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KEY POINTS 


Renal ultrasonography allows assessment of a dilated upper urinary tract particularly in pediatric 
patients, assessment of flank pain during pregnancy, and evaluation of hematuria in patients 
who are not candidates for intravenous pyelography, contrast computed tomography, or magnetic 
resonance imaging. 

Bladder ultrasonography allows assessment of postvoid residual in male patients with benign pros- 
tatic hyperplasia, particularly during the initial workup. 

Scrotal ultrasonography allows assessment of a scrotal or testicular mass or swelling, assessment 
of acute scrotal pain, and assessment of male infertility. 

Penile Doppler ultrasonography allows assessment of the cavernosal arteries and their spectral 
waveform evolution following intracavernosal injection of a pharmacostimulant in patients with 
erectile dysfunction. 

Transrectal ultrasound of the prostate is the most common modality for imaging the prostate during 
biopsy; new modalities include color Dopper prostate ultrasonography, three-dimensional ultraso- 


nography, and elastography of the prostate. 


INTRODUCTION 


Ultrasonography provides the busy office urologist 
with a minimally invasive, low-risk imaging modal- 
ity that is easily accessible in the clinic setting. The 
basic concepts behind ultrasound imaging involve 
using a frequency (number of sound waves per 
second, measured in hertz [Hz]) too high for the 
human ear to hear.’ Ultrasound waves are gener- 
ated by a transducer, which is housed in an ultra- 
sound probe that is shaped for the desired 
application. These waves are then transmitted 
to the tissue of interest and waves that reflect 
(or echo) after bouncing off the tissue of interest 
are incorporated by a receiving element in the 
transducer. Through a process called acoustic- 
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electric conversion, the transducer transforms 
the sound energy into electrical energy, which is 
processed by the ultrasound console computer 
to generate white pixels corresponding to return- 
ing signals displayed on a black background.” 
This article reviews the basic applications of ultra- 
sound imaging in the office setting, including renal, 
bladder, scrotal, penile Doppler, and prostate 
ultrasonography. 


RENAL ULTRASONOGRAPHY 


Given a urologist’s knowledge of the anatomy of 
the kidney and retroperitoneum, performing a 
focused retroperitoneal ultrasound in the office 
setting can be useful for specific clinical 
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indications. The ultrasound probe and transducer 
for renal ultrasonography is a 3.5- to 5.0-MHz 
curved probe; a 6- to 10-MHz transducer may be 
used for pediatric patients. The patient is placed 
in the supine position and scanning begins in the 
midclavicular line for the kidney of interest. In the 
sagittal plane, the probe is moved laterally until a 
midsagittal view of the kidney is obtained; when 
analyzing the image, the upper pole of the kidney 
is located on the left side of the monitor (Fig. 1). 
Imaging of the kidney in the transverse plane is 
possible by rotating the probe 90° counterclock- 
wise and the kidney is scanned from upper to 
lower pole. Important office-based indications for 
renal ultrasound include follow-up of hydroneph- 
rosis on prenatal ultrasound, assessment of a 
dilated upper urinary tract particularly in pediatric 
patients, assessment of flank pain and monitoring 
ureteral stent position during pregnancy, and eval- 
uation of hematuria in patients who are not candi- 
dates for intravenous pyelography (IVP), contrast 
computed tomography (CT), or magnetic reso- 
nance imaging (MRI).° 

Pediatric patients requiring renal imaging repre- 
sent an important subset of patients for which renal 
ultrasonography is used. Postoperative follow- 
up of pediatric patients following ureteroscopic 
treatment of lithiasis is effective with ultrasound. 
Resorlu and colleagues* found negative and posi- 
tive predictive values of 97.7% and 100%, respec- 
tively, for detecting hydronephrosis at 3 months 
postoperatively for ureteroscopic manipulation of 
lithiasis. Similar to postureteroscopy upper tract 
surveillance, ultrasound is important for surveil- 
lance of postpyeloplasty patients and can be 
used to identify patients who may require a 
mercaptoacetyltriglycine-3 scan in the setting 
of postoperative deteriorating renal function.® 


Fig. 1. Normal renal ultrasonography: left kidney 
measuring 10.8 cm in length demonstrating isoechoic 
parenchymal echogenicity. 


Recently, 3-dimensional (3D) ultrasonography has 
been reported when evaluating pediatric patients. 
3D ultrasonography improves visualization of com- 
plex anatomy and pathologic condition in any 
plane and allows evaluation of a dilated collecting 
system with similar specificity to IVP and MR 
urography.® 

When assessing a pregnant patient with renal 
colic, determining whether this is secondary to 
physiologic hydronephrosis or lithiasis may be 
challenging. In experienced hands, ultrasonogra- 
phy has a sensitivity of greater than 95% for diag- 
nosis of nephrolithiasis.’ A review of 300 pregnant 
patients presenting with renal colic by Andreoiu 
and MacMahon? found that the accuracy of ultra- 
sonography for predicting a calculus improved 
from 56.2% to 71.9% when features of obstruction 
were present, such as the absence of a ureteric jet 
and an elevated resistive index. Although recent 
studies have suggested that low-dose CT scan 
may be safe and improve the efficacy of lithiasis 
diagnosis in pregnant patients,? ultrasound re- 
mains an important and safe modality for diag- 
nosing nephrolithiasis and monitoring progression 
of stone passage. 

As part of the evaluation for hematuria, the up- 
per urinary tract has historically been evaluated 
with an IVP and more recently a contrast CT or 
MRI of the abdomen and pelvis. In patients with 
an elevated creatinine, a contrasted study risks 
further worsening of kidney function providing an 
opportunity for ultrasonography to evaluate the 
upper urinary tract. In this subset of patients, ultra- 
sonography offers the ability to detect renal 
masses and cysts (Fig. 2). Mucksavage and col- 
leagues’? analyzed 116 patients who underwent 


Fig. 2. Renal ultrasonography demonstrating a right 
1.72 x 1.80 x 1.78 cm interpolar solid mass (delin- 
eated by red +). 


ultrasound prior to imaging before definitive ther- 
apy. Patients also received an MRI or CT scan 
and they found that the size differences between 
CT and MRI compared with ultrasound was less 
than 3.5% and ultrasound correlated well with 
both MRI and CT (both P<.001). However, diag- 
nosis of upper tract transitional cell carcinoma 
with ultrasonography is difficult to differentiate 
from other causes of filling defects of the renal col- 
lecting system, such as fungus balls or sloughed 
papillae.'’ Ultrasound should not replace an IVP 
or contrasted CT or MRI for the evaluation of the 
upper urinary tract in the setting of hematuria; 
however, in select patients with poor kidney func- 
tion it may be considered a safe alternative. 


BLADDER ULTRASONOGRAPHY 


Bladder ultrasonography is an important tool for 
the office urologist, allowing evaluation of the 
lower urinary tract and prostate in men and the 
bladder in women. A curved probe set at 3.5 to 
5 MHZ is used with the patient in the supine posi- 
tion. The bladder should be viewed in the trans- 
verse and sagittal planes, angling the probe 
beneath the pubic bone for optimal bladder 
assessment (Fig. 3). Arguably the most common 
utilization of bladder ultrasonography in the office 
setting is assessment of postvoid residual (PVR) 
in male patients with benign prostatic hyperplasia 
(BPH). Although the utility of PVR as an objective 
measure for BPH treatment efficacy and as 
an indicator for surgical treatment have been 


Fig. 3. Sagittal view of the bladder and prostate. The 
median lobe of the prostate extends into the bladder. 
(From Fulgham PF, Bishoff JT. Urinary tract imaging: 
basic principles. In: Wein AJ, Kavoussi LR, Novick AC, ed- 
itors. Campbell-Walsh urology. 10th edition. Philadel- 
phia: Elsevier/Saunders; 2012. p. 122; with permission.) 
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inconclusive, ' it is generally accepted that PVR 
volume be included in the initial assessment of a 
patient with BPH and during monitoring of patients 
undergoing conservative treatment regimens.'? 
Additional indications for bladder ultrasonography 
in the office setting may include evaluation of 
bladder wall configuration and thickness, detec- 
tion of ureteroceles, assessment for ureteral 
obstruction, detection of perivesical fluid collec- 
tions, evaluation of clot retention, confirmation of 
catheter position, and guidance of suprapubic 
tube placement.” 


SCROTAL ULTRASONOGRAPHY 


Scrotal ultrasonography provides the urologist 
with high-quality images when evaluating patients 
with acute scrotal pain, a palpable scrotal mass, or 
an enlarged scrotum on physical examination. Ul- 
trasonography is typically performed with high fre- 
quency (6-12 MHz) and a 4- or 7.5-cm linear array 
transducer. Patients should be in the supine posi- 
tion with the scrotum supported by a towel. The 
penis should be out of the way and adequate con- 
ducting gel should be used to circumvent artifact 
that may result secondary to scrotal hair. Trans- 
verse and sagittal images should be obtained 
paying particular attention to each testis, epidid- 
ymis, and spermatic cord (Fig. 4A). The 2 testes 
should be compared for echogenicity because 
certain infiltrative processes (eg, leukemic testic- 
ular involvement) may result in subtle changes 
that are only noticeable when a bilateral compari- 
son is used. Furthermore, Doppler ultrasonogra- 
phy should be used to determine blood flow to 
each testis particularly when clinical suspicion is 
concerning for testicular torsion. Indications for 
in-office scrotal ultrasonography include assess- 
ment of a scrotal or testicular mass or swelling, 
assessment of acute scrotal pain, and assessment 
of male infertility. 

Ultrasonography of the scrotum in the setting of 
a swollen scrotum or a palpable testis mass allows 
for delineation between extratesticular (eg, hydro- 
cele) (see Fig. 4B) and intratesticular (eg, tumor, 
infection) causes (see Fig. 4C). For medicolegal 
reasons, evaluation for malignancy should also 
include a review of the images by a radiologist. Mi- 
callef and colleagues'* retrospectively analyzed 
256 patients for scrotal swelling and reported 
that 75% of cases involved extratesticular causes 
(most commonly hydrocele) and 25% involved in- 
tratesticular causes, most commonly secondary to 
infection (60%) and tumor (21%). Color Doppler ul- 
trasonography of a testicular nodule is character- 
ized by hypervascularity with irregular branching 
patterns. '® Leydig cell tumors often have a unique 
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Fig. 4. Scrotal ultrasonography. (A) Midtransverse image of left and right testis demonstrating heterogenous 
parenchymal echogenicity. (B) Sagittal image demonstrating a 5.5 x 1.8 x 3.3 cm left testis (delineated by 
red +) and surrounding 9.1 x 5.5 x 6.2 cm hydrocele. (C) Sagittal image demonstrating a 6.5 x 4.8 x 4.9 cm right 
testis tumor encompassing the entire right testis (delineated by red +). (D) Midtransverse image demonstrating 
normal flow to the left testis and acute right testicular torsion. 


ultrasound finding of hypoechoic nodules with pe- 
ripheral hypervascularity and no internal flow.'® 
When a hydrocele is suspected on physical exam- 
ination (no nodules, nonpalpable testis, scrotal 
swelling), ultrasonography may be used to confirm 
the diagnosis, demonstrating an increased fluid 
volume around the testis and in increased pulsatil- 
ity index. 

The assessment of the acute scrotum relies on 
an accurate history and physical examination and, 
if needed, ultrasonography. Clinical suspicion for 
testicular torsion obviating scrotal exploration 
should not be delayed because of ultrasonographic 
confirmation. The hallmark of testicular torsion on 
ultrasonography is the absence of intratesticular 
blood flow (see Fig. 4D); paratesticular blood flow 
secondary to collateral circulation may appear 
within hours of testicular torsion.? Although the 
paradigm at many tertiary centers is to explore an 
acute scrotum regardless of ultrasonographic find- 
ings for fear of overlooking testicular torsion, a 
recent report by Altinkilic and colleagues!” sug- 
gests that normal intratesticular perfusion using 
color-coded duplex sonography (CCDS) obviates 
scrotal exploration. The authors assessed the diag- 
nostic value of CCDS in 236 patients (median age 
13 years) with clinical suspicion of testicular torsion 
who subsequently underwent exploration whereby 


the surgeon was blinded to the ultrasound 
findings. Testicular torsion was the most common 
cause of acute scrotum (50.4%), followed by tor- 
sion of the testicular appendage (34.8%) and 
epididymo-orchitis (7.6%). The reported sensitivity, 
specificity, and positive and negative predictive 
values of detecting testicular torsion with CCDS 
were 100%, 75%, 80%, and 100%, respectively. 17 

Scrotal ultrasonography may elucidate patho- 
logic conditions affecting male fertility, including 
a varicocele (Fig. 5), which is the most common 
abnormality in infertile men with abnormal semen 
analysis. The degree of testicular size difference 
that may warrant surgical repair in infertile men 
has not been defined; however, a 20% size 
discrepancy has been proposed as a threshold 
for intervention.'® Although varicocele is often 
diagnosed on physical examination of the testis 
and spermatic cord, accuracy of palpation may 
be subjective. Pierik and colleagues'? analyzed 
1372 infertile men who were assessed with color 
Doppler ultrasonography and found a scrotal ab- 
normality in 38% of men. Varicocele (29.7%) was 
the most common abnormality, followed by 
epididymal cyst (7.6%), hydrocele (3.2%), testic- 
ular microlithiasis (0.9%), testicular cyst (0.7%), 
and testicular tumor (0.5%). Interestingly, 67% 
and 60% of overall sonographic findings and 
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Fig. 5. Midtransverse scrotal ultrasonography demonstrating a large left varicocele. 


varicoceles, respectively, were not evident on 
physical examination. '? 


PENILE DOPPLER ULTRASONOGRAPHY 


Penile Doppler ultrasonography allows assess- 
ment of the cavernosal arteries and their spectral 
waveform evolution following intracavernosal in- 
jection of a pharmacostimulant in patients with 
erectile dysfunction (ED).2°-2° Depending on the 
institution, this may be performed in the office 
setting or by an ultrasound technician in a radi- 
ology suite, with subsequent interpretation of re- 
sults by an urologist. In the authors’ experience, 
the patient is brought to the radiology suite and a 
1 mL injection of an alprostadil-papaverine- 
phentolamine mix using a 25-gauge needle is per- 
formed. The injection is made in either corpora 
cavernosa at the 3- or 9-o’clock position at the 
base of the penis. Following injection, a linear 
transducer set at 7 MHz or higher is used; scan- 
ning is typically performed on the ventral surface 
of the penis; however, the dorsal and lateral sur- 
faces may be used if necessary.2*:24 Images and 
waveforms are obtained in both the longitudinal 
and the transverse planes from the base of the 
penis to the tip of the glans. Attention to the caver- 
nosal arteries, integrity of the corpus cavernosa, 
and identification of plaques, tumors, and calcifi- 
cations is important. Color Doppler ultrasono- 
graphy is necessary for measuring the systolic 
velocity in the cavernosal arteries and for deter- 
mining the preinjection (Fig. 6A) and postinjection 
diameters (see Fig. 6B) of the arteries. The thresh- 
olds for normal systolic and diastolic velocities of 
blood flow relating to the cavernosal arteries 
following injection of a pharmacostimulant are 
generally regarded as a peak systolic velocity 
(PSV) of greater than 25 to 35 cm/s and an end dia- 
stolic velocity (EDV) of less than 5 to 7 cm/s (see 
Fig. 6C).20-23.25 


Arterial disease is one of the most common 
causes of ED with common predisposing factors 
including hypertension, diabetes mellitus, obesity, 
dyslipidema, smoking, and a sedentary life- 
style.2&?7 A PSV of less than 25 cm/s has been 
associated with a strong likelihood of severe arte- 
rial disease. A second cause of ED includes 
venous incompetence, or the finding of persistent 
diastolic flow and elevated EDV; an EDV greater 
than 5 to 7 cm/s is highly suggestive of a venous 
eak.2° Third, penile Doppler ultrasonographic 
evaluation has been used in the diagnosis and 
treatment of Peyronie disease (PD), a benign, 
ocalized connective tissue disorder of unknown 
cause that causes fibrous thickening of the penile 
tunica albuginea. This fibrous thickening often 
eads to painful erections and erectile deformities. 
Evaluation in patients with PD provides an 
anatomic evaluation of the penile deformity and 
may identify concomitant ED, as ED has been 
associated with PD in as many as 80% of pa- 
tients.2® Chung and colleagues? evaluated 1500 
men with ED over a 10-year period with penile 
Doppler ultrasonography, of which 891 men pre- 
sented with PD and 609 men had ED. The authors 
found that men with ED had higher rates of dia- 
betes and coronary artery disease; patients with 
impaired cavernosal arterial flow was observed in 
men with decreased penile rigidity and penile 
pain, and men with a higher EDV was associated 
with men having difficulty maintaining an erection 
and tunical thickening. 

An underreported use of penile Doppler ultra- 
sonography is for men with ED following a prosta- 
tectomy or cystectomy. Hekal and colleagues®° 
evaluated 45 male patients with penile Doppler ul- 
trasonography who had a cystectomy, including 
21 patients with nerve-sparing technique and 24 
patients with non-nerve-sparing technique over 
the course of 12 months postoperatively. PSVs 
were comparable between the 2 groups during 
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A 


Fig. 6. Penile Doppler ultrasonography. (A) Prepharmacostimulant injection measurement of the left cavernosal 
artery diameter. (B) Postinjection measurement of the left cavernosal artery diameter. (C) Doppler ultrasono- 
graphic measurement of the PSV (red, 24.1 cm/s) and EDV (blue, 4.4 cm/s). 


follow-up. EDV significantly deteriorated postop- 
eratively compared to preoperative evaluation in 
both groups; however, gradual improvement 
in EDV was seen in the nerve-sparing group 
12 months after surgery. Kawanishi and col- 
leagues?! evaluated 123 male patients with local- 
ized prostate cancer with penile Doppler 
ultrasonography before and after prostatectomy 
and found that 21 patients (17%) had normal erec- 
tile function before surgery and 9 (43%) of the 21 
potent men had potency 4 to 6 weeks postope- 
ratively. Finally, Ohebshalom and colleagues’? 
analyzed 111 men with normal erectile function 
preoperatively within 6 months of prostatectomy 
with penile Doppler ultrasonography and found 
32 patients (29%) had normal erectile hemody- 
namics after prostatectomy. In this cohort, 12 pa- 
tients (11%) had a venous leak. When comparing 
patients with normal to those with abnormal hemo- 
dynamics, the mean International Index of Erectile 
Function scores were 25 and 17 (P = .025); the 
percentage of patients with functional erections 
for sexual activity without pharmacologic agents 
was 47% versus 22% (P = .018) and the percent- 
age of patients responding to sildenafil citrate was 
72% versus 43% (P = .03).°? 


PROSTATE ULTRASONOGRAPHY 


Transrectal ultrasound (TRUS) of the prostate was 
first described in 1968 by Watanabe and col- 
leagues,°? and with expanded technology led to 
the first TRUS-guided sextant prostate biopsy by 
Hodge and colleagues** in 1989. TRUS is now 
used by most urologists to direct prostate biopsies 
accurately; although it cannot reliably detect pros- 
tate cancer, it is an inexpensive modality for imag- 
ing the prostate. In general, the patient is provided 
with either 3 days of a perioperative oral fluoro- 
quinolone (eg, Ciprofloxacin) or a single-dose ami- 
noglycoside (eg, Gentamicin) administered on 
the day of biopsy. A Fleets enema may be self- 
administered by the patient on the day of the bi- 
opsy. On the office procedure table, the patient 
is placed in the left lateral decubitus position with 
the buttock positioned slightly over the side of 
the table to allow adequate mobility of the trans- 
rectal ultrasound probe. With the patient appropri- 
ately positioned and draped, a digital rectal 
examination should be performed to assess for 
size, induration, nodules, and/or hypertrophy of 
the prostate gland. The rectal ultrasound probe, 
with adequate lubrication, is then slowly inserted 
into the rectum. 


TRUS of the prostate is generally performed at 
very high frequencies of 5 to 10 MHz, much higher 
than imaging of other urologic structures (Fig. 7).2 
The echogenicity of structures within the prostate 
gland are compared relative to the medium-gray 
echogenicity of the peripheral zone—structures 
that are the same echogenicity are isoechoic: 
those that are brighter are hyperechoic and those 
that are darker are hypoechoic.” Peripheral zone 
palpable prostatic adenocarcinomas (PCa) typi- 
cally are hypoechogenic*®:6; however, most 
nonpalpable peripheral zone cancers do not 
demonstrate abnormal echo patterns. Transition 
zone tumors are even more isoechoic than peri- 
pheral zone cancers.” Following a general sur- 
veillance of the prostate assessing for these 
abnormalities, a measurement of the prostate in 
3D is obtained to provide an accurate prostate vol- 
ume. A local prostatic block is achieved using 1% 
lidocaine through a long spinal needle (eg, 7-inch, 
22-gauge) using TRUS guidance along the biopsy 
channel of the transducer. Multiple techniques for 
injecting local anesthetic have been described and 
a common technique is to identify the level of the 
seminal vesicles near the bladder base at the junc- 
tion of the seminal vesicles and prostate and to 
inject 5 mL lidocaine bilaterally.°” 

A biopsy gun or spring-driven, 18-gauge, needle 
core biopsy device is passed through the guide 
attached to the ultrasound probe and prostate 
biopsies are performed sequentially in this 
manner.°” Inthe authors’ experience, a 12-core, 
double sextant, biopsy is performed in either the 
transverse or the sagittal plane: 2 cores from 
each side of the prostate base, mid-gland and 
apex, are obtained. Numerous studies over the 
past 20 years have advocated for an extended 
core biopsy template over the traditional sextant 
biopsy. In 2000, Presti and colleagues*® analyzed 
483 patients in a prospective study and found 
that PCa detection rate increased from 80% to 
96% when adding lateral cores from the base 
and mid gland.%° Uno and colleagues*? analyzed 
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313 patients who underwent TRUS-guided 
14-core biopsy (standard 6 biopsy cores, 6 lateral 
cores, and 2 transition zone cores) and found 127 
patients (40.6%) with PCa, 28 (22%) patients of 
which PCa would not have been detected by the 
sextant method alone. Depending on local guide- 
lines, biopsy samples are placed in 10% formalin 
containers and sent to the pathology laboratory. 
After completing the biopsy, digital rectal pressure 
with gauze is sustained until adequate rectal 
hemostasis is achieved. 

Office-based TRUS-guided prostate biopsy 
may be associated with considerable pain and 
anxiety for the patient. Although the procedure is 
most often only associated with minor complica- 
tions, the patient’s perception of the procedure 
may be traumatic and worrisome. Zisman and col- 
leagues“! prospectively enrolled 211 men under- 
going TRUS-guided prostate biopsy in a study 
focusing on pain, anxiety, and ED associated 
with the procedure. They reported that 20% of pa- 
tients reported pain during the procedure, which 
correlated with pain in the first 24 hours after bi- 
opsy. Inflammatory changes on biopsy and a 
younger patient correlated with persistent pain at 
2 and 7 days after biopsy. Sixty-four percent of pa- 
tients reported prebiopsy anxiety and this corre- 
lated with pain during the biopsy. ED was 
reported in 15% of previously potent men at 7 
and 30 days postbiopsy.*! 

Given the level of anxiety and pain that may be 
associated with office-based TRUS-guided pros- 
tate biopsy, significant resources have been allo- 
cated to elucidating appropriate analgesia during 
the procedure. Ozden and colleagues‘? performed 
a prospective, randomized, placebo-controlled 
study analyzing the dose and injection location 
for periprostatic nerve block in 175 men. Seven 
groups of 25 men were allocated to receive 5 mL 
saline or 2.5, 5, or 10 mL 1% lidocaine injected 
at the prostate base or base and apical location. 
The authors reported that 10 mL local anesthetic 
injections provided better analgesia irrespective 


Fig. 7. Normal transrectal ultrasonography of the prostate in the (A) transverse and (B) sagittal planes. 
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of location.4* Seckiner and colleagues‘? per- 
formed a prospective, randomized-controlled 
study comparing lidocaine and tramadol for peri- 
prostatic nerve blockage during TRUS-guided 
prostate biopsy in 90 patients. Group 1 (n = 30) 
received lidocaine; group 2 (n = 29) received tra- 
madol, and group 3 (n = 31) received saline injec- 
tion. Subsequently, visual pain scales were used 
to rate the patient’s pain at 10 minutes postbiopsy; 
the mean pain scores of lidocaine, tramadol, and 
placebo groups were 1.73, 2.89, and 4.32 
(P<.01), respectively, suggesting that tramadol 
may be as effective as lidocaine for providing bi- 
opsy analgesia. Meta-analyses advocate the use 
of adequate analgesia, primarily lidocaine, during 
TRUS-guided prostate biopsy.**46 

Modifications to the traditional gray-scale so- 
nography have recently been developed, including 
color Doppler (Fig. 8A) and power Doppler 


Fig. 8. Color Doppler (A) transrectal ultrasonography 
(TRUS) and power Doppler (B) TRUS identify a Gleason 
4 + 4 = 8 adenocarcinoma in the left midgland (ar- 
row). (From Trabulsi EJ, Halpern EJ, Gomella LG. Ultra- 
sonography and biopsy of the prostate. In: Wein AJ, 
Kavoussi LR, Novick AC, editors. Campbell-Walsh urol- 
ogy. 10th edition. Philadelphia: Elsevier/Saunders; 
2012. p. 2744; with permission.) 


ultrasound (see Fig. 8B). Color Doppler ultraso- 
nography depicts the velocity of blood flow in a di- 
rectionally dependent manner and power Doppler 
imaging uses amplitude shift to detect both flow 
and velocity.2” These advanced techniques to 
aid in ultrasound detection of PCa were developed 
because of radical prostatectomy specimens 
demonstrating increased microvessel density in 
PCa specimens. Color and power Doppler ultra- 
sound have unfortunately demonstrated mixed re- 
sults as early studies’ outcomes have not been 
replicated, demonstrating overall poor sensitivity 
(13%-86%) secondary to benign pathologic ab- 
normality also showing ultrasound abnormal- 
ities.99-47:48 Although outside the scope of the 
current article, contrast-enhanced agents and 
techniques have been applied to Doppler ultraso- 
nography to attempt to increase the specificity and 
sensitivity of targeted ultrasound-guided prostate 
biopsy.2249:50 

Further advances in prostate ultrasonography 
include the use of 3D ultrasonography and elas- 
tography. 3D-TRUS requires a specialized endo- 
cavitary ultrasound probe; this technology allows 
simultaneous biplanar imaging of the prostate 
with computer reconstruction providing a coronal 
plane as well as a 3D image. Hamper and col- 
leagues?! compared 16 patients undergoing 
TRUS-guided prostate biopsy with 2-dimensional 
and 3D ultrasound subjectively reporting an 
improved ability to visualize hypoechoic lesions 
in 3D most notably in the coronal view. Further- 
more, prostate volume calculations were believed 
to be more accurate, consistently 20% smaller 
than traditional dimensional volume calculations. 
More recent studies have suggested 84% sen- 
sitivity and 96% specificity for preoperative 3D 
ultrasonography detecting macroscopic extracap- 
sular tumor extension of radical prostatectomy 
specimens.°? 

PCa is associated with increased cellular den- 
sity and glandular architecture loss, which may 
result in a firmness or induration appreciated on 
digital rectal examination.°° These findings result 
in a decreased elasticity of the tissue and may 
be detectable by elastography. This technique 
uses real-time ultrasonography of the prostate at 
baseline and under varying degrees of free-hand 
compression of the ultrasound probe against the 
prostate tissue. Through computerized calcula- 
tions, an elastogram of the prostate is obtained, 
identifying regions with decreased tissue elasticity 
that may be suggestive of malignancy (Fig. 9). Two 
recent studies have reported the accuracy of elas- 
tography. In 2005, Konig and colleagues°? 
analyzed 404 patients who underwent TRUS bi- 
opsy with subsequent generation of elastograms. 


Fig. 9. Elastography demonstrates an area of 
decreased compliance in the right base consistent 
with an underlying malignancy (blue near arrow). 
The color scale in the upper right corner indicates 
relative tissue “firmness.” Targeted biopsy of this re- 
gion revealed a Gleason 4 + 4 = 8 adenocarcinoma. 
(From Trabulsi EJ, Halpern EJ, Gomella LG. Ultrasonog- 
raphy and biopsy of the prostate. In: Wein AJ, 
Kavoussi LR, Novick AC, editors. Campbell-Walsh urol- 
ogy. 10th edition. Philadelphia: Elsevier/Saunders; 
2012. p. 2746; with permission.) 


Of the 151 patients with PCa, 84% of patients had 
an abnormal elastogram. In 2008, Pallwein and 
colleagues analyzed 492 patients who under- 
went elastography and TRUS biopsy and noted a 
sensitivity of 86% and specificity of 72% for detec- 
tion of PCa on elastogram, corresponding to a 
negative predictive value of 91.4%. 


SUMMARY 


The use of office-based ultrasound continues to 
be an undisputable imaging modality for the clin- 
ical urologist when assessing the kidneys, bladder, 
scrotum, erectile function, and prostate. The lack 
of radiation exposure risk is advantageous to the 
operator and patient alike. With the advent of color 
Doppler and 3D ultrasonography, technology con- 
tinues to evolve and broaden the indications for ul- 
trasonography, ultimately improving patient care. 
Ultrasonography is increasingly being used in the 
office setting by urologists providing an imaging 
modality for initial diagnosis, interventional man- 
agement, and longitudinal follow-up of urologic 
diseases. 
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ureteroscopy in, 490-492. See also 
Ureteroscopy, in office-based management 
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image-guided enhancements for, 465-467 
indications for, 457-458 
introduction, 457 
patient positioning for, 460-461 
patient preparation for, 458-459 
quality assurance in, 463 
repeat 
after initial negative biopsy, 463-464 
after suspicious or positive initial biopsy, 
464-465 
technique, 461-462 
ultrasound probe configuration in, 459-460 


Transurethral microwave thermotherapy (TUMT) 
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